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EXECUTIVE SUMMARY

AS PART OF THE DEPARTMENT OF DEFENSE INSTALLATION RESTORATION PROGRAM

RP USED TO INVESTIGATE POTENTIALLY CONTAMINATED SITESSITE ON AIR NATIONAL

GUARD PROPERTY ENVIRONMENTAL RESOURCESRESOURCE MANAGEMENT ERM
CONDUCTED REMEDIAL INVESTIGATION RI AT THE WASHINGTON AIR NATIONAL

GUARDSGUARD SEATTLE AIR NATIONAL GUARD STATION SEATTLE ANGS THE SEATTLE

ANGSANG OCCUPIESOCCUPIE APPROXIMATELY 75 ACRESACRE NEAR THE NORTH END OF THE KING

COUNTY INTERNATIONAL AIRPORT BOEING FIELD IN SEATTLE WASHINGTON

PRELIMINARY ASSESSMENTSITE INSPECTION CONDUCTED AT THE SEATTLE ANGSANG IN

1994 RECOMMENDED FURTHER INVESTIGATION OF THE SITESSITE AREA OF CONCERN

HEREAFTER REFERRED TO AS TRP SITE BURIAL SITE

THE RI WAS CONDUCTED IN TWO PHASES PHASE WAS CONDUCTED IN 1996 AND

1997 AND INCLUDED THE COLLECTION OF STORM SEWER CATCH BASIN SAMPLESSAMPLE
SURFACE AND SUBSURFACE SOIL SAMPLESSAMPLE SCREENINGLEVEL GROUNDWATER SAMPLESSAMPLE

USING DIRECTPUSH TECHNOLOGY AND THE INSTALLATION AND QUARTERLY

SAMPLING OF GROUNDWATER MONITORING WELLS AQUIFER TESTSTEST ALSO WERE

CONDUCTED TO ESTIMATE THE HYDRAULIC CONDUCTIVITY OF THE SHALLOW

GROUNDWATERBEARING UNIT AT THE SITE PHASE II WAS CONDUCTED IN 1998 AND

1999 AND INCLUDED THE COLLECTION OF SOIL VAPOR SAMPLESSAMPLE ADDITIONAL

SUBSURFACE SOIL SAMPLESSAMPLE AND SCREENINGLEVEL GROUNDWATER SAMPLESSAMPLE AND THE

INSTALLATION AND QUARTERLY SAMPLING OF ADDITIONAL GROUNDWATER MONITORING

WELLS

SOIL SAMPLESSAMPLE COLLECTED AT THE SEATTLE ANGSANG INDICATE THAT THE NEARSURFACE

GEOLOGY CONSISTSCONSIST OF APPROXIMATELY FEET OF SILTY SAND FILL MATERIAL

UNDERLAIN BY FINEGRAINED SAND THAT IS UNIFORM TO AT LEAST THE MAXIMUM

DEPTH EXPLORED DURING THE RI APPROXIMATELY 21 FEET BELOW GROUND

SURFACE UNCONFINED GROUNDWATER OCCURSOCCUR AT APPROXIMATELY TO 10 FEET

BELOW GROUND SURFACE THE INFERRED GROUNDWATER FLOW DIRECTION IS TOWARD

THE SOUTHSOUTHEAST HYDRAULIC CONDUCTIVITY ESTIMATESESTIMATE DERIVED FROM

AQUIFER SLUG TESTSTEST RANGE FROM 125X1FT4 TO 609X10 FEET PER SECOND 329 TO

1604 METERSMETER PER DAY

PROJECT SCREENING GOALSGOAL PSGSPSG WERE DEVELOPED FOR CONSTITUENTSCONSTITUENT DETECTED IN

SOIL AND GROUNDWATER SAMPLESSAMPLE COLLECTED DURING THE RI THE PSGSPSG WERE

DERIVED FROM CHEMICALSPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE

REQUIREMENTSREQUIREMENT AND SITESPECIFIC BACKGROUND CONCENTRATION DATA NO

CONTAMINANTSCONTAMINANT OF POTENTIAL CONCERN COPCSCOPC WERE DETECTED IN SOIL AT

CONCENTRATIONSCONCENTRATION ABOVE PSGS COPCSCOPC DETECTED IN GROUNDWATER AT

ESI
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CONCENTRATIONSCONCENTRATION ABOVE PSGSPSG INCLUDE THE VOLATILE ORGANIC COMPOUNDSCOMPOUND

VOCSVOC BENZENE TETRACHIOROETHENE AND TRICHIOROETHENE

BENZENE WAS DETECTED AT CONCENTRATION OF 76 MICROGRAMSMICROGRAM PER LITER TGL
IN ONE SCREENINGLEVEL GROUNDWATER SAMPLE COLLECTED IN THE SOUTHERN

PORTION OF THE STATION THE WASHINGTON STATE MODEL TOXICSTOXIC CONTROL ACT

MTCA METHOD CLEANUP LEVEL FOR BENZENE IS IGL BENZENE HAS NOT

BEEN DETECTED IN GROUNDWATER SAMPLESSAMPLE COLLECTED FROM MONITORING WELLS

TETRACHIOROETHENE WAS DETECTED ABOVE THE MTCA METHOD CLEANUP

LEVEL OF JTGL IN FOUR GROUNDWATER SAMPLESSAMPLE COLLECTED FROM TWO

BACKGROUND MONITORING WELLSWELL ALONG THE NORTHERN STATION BOUNDARY THE

MAXIMUM CONCENTRATION DETECTED WAS 17 PGL

TRICHIOROETHENE TCE WAS DETECTED ABOVE THE MTCA METHOD CLEANUP

LEVEL OF JTGL IN SIX GROUNDWATER SAMPLESSAMPLE COLLECTED IN THE SOUTHERN

PORTION OF THE STATION THREE SCREENINGLEVEL SAMPLESSAMPLE AND THREE COLLECTED

FROM MONITORING WELLS THE MAXIMUM CONCENTRATION DETECTED WAS 83

JTGL

THE SOURCE OF THE VOCSVOC DETECTED IN GROUNDWATER HAS NOT BEEN IDENTIFIED

THE RI FINDINGSFINDING SUGGEST THAT THE VOCSVOC ARE UNRELATED TO PAST OR PRESENT

ACTIVITIESACTIVITIE AT THE SEATTLE ANGS THE TCE DETECTED IN THE SOUTHERN PORTION

OF THE STATION MAY BE RELATED TO DISSOLVED TCE PLUME THAT EXISTSEXIST BENEATH

THE BOEING SITE IMMEDIATELY SOUTH OF THE SEATTLE ANGSANG TCE

CONCENTRATIONSCONCENTRATION UP TO 1000 PG1 HAVE BEEN REPORTED IN SHALLOW

GROUNDWATER AT THISTHI SITE

BASED ON THE RESULTSRESULT OF THE RI CONTINUED QUARTERLY GROUNDWATER

MONITORING FOR YEAR IS RECOMMENDED TO ASSESSASSES TRENDSTREND IN VOC
CONCENTRATIONSCONCENTRATION AND TO EVALUATE COMPLIANCE WITH MTCA

ES2
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SECTION 10

INTRODUCTION

THISTHI REPORT DESCRIBESDESCRIBE THE REMEDIAL INVESTIGATION RI CONDUCTED AT THE

SEATTLE AIR NATIONAL GUARD STATION SEATTLE ANGSANG IN SEATTLE WASHINGTON

THE RI WAS CONDUCTED AS PART OF THE AIR NATIONAL GUARD ANG
INSTALLATION RESTORATION PROGRAM IRP UNDER CONTRACT DAHA9O940014

DELIVERY ORDERSORDER 0032 AND 0051 THE AIR NATIONAL GUARDINSTALLATION

RESTORATION PROGRAM BRANCH ANGCEVR PROVIDED TECHNICAL AND PROJECT

MANAGEMENT OVERSIGHT FOR THISTHI INVESTIGATION ON BEHALF OF THE ANG THE

RI REPORT FOLLOWSFOLLOW THE GENERAL FORMAT RECOMMENDED BY ANGCEVR AND

CONTAINSCONTAIN THE BASIC CONTENTSCONTENT SUGGESTED IN THE UNITED STATESSTATE ENVIRONMENTAL

PROTECTION AGENCY USEPA DOCUMENT GUIDANCE FOR CONDUCTING REMEDIAL

INVESTIGATIONSINVESTIGATION AND FEASIBILIHJ STUDIESSTUDIE UNDER CERCLA USEPA 1988

THE RI WAS CONDUCTED IN TWO PHASESPHASE PHASE CONDUCTED IN 1996 AND 997

AND PHASE II CONDUCTED IN 1998 AND 1999 THE OBJECTIVESOBJECTIVE OF THE RI WERE

TO EVALUATE THE NATURE AND EXTENT OF POTENTIAL CONTAMINATION RELATED TO

IRP SITE BURIAL SITE ASSESSASSES SITESPECIFIC BACKGROUND CONCENTRATIONSCONCENTRATION OF

CONTAMINANTSCONTAMINANT OF POTENTIAL CONCERN COPCSCOPC IN SOIL AND GROUNDWATER AND

PROVIDE RECOMMENDATIONSRECOMMENDATION FOR ADDITIONAL REMEDIAL ACTIONSACTION AS

APPROPRIATE

11 REPORT ORGANIZATION

THISTHI PHASE II RI REPORT PROVIDESPROVIDE SUMMARY OF THE ACTIVITIESACTIVITIE FOR THE RI AND

IS ORGANIZED INTO 11 SECTIONSSECTION AND APPENDICES THE CONTENTSCONTENT OF THE

SECTIONSSECTION ARE AS FOLLOWSFOLLOW

SECTION 10 PROVIDESPROVIDE GENERAL INTRODUCTORY INFORMATION FOR THISTHI REPORT

SECTION 20 PROVIDESPROVIDE BACKGROUND INFORMATION FOR THE SEATTLE ANGSANG
INCLUDING SUMMARY OF THE PHASE RI AND OTHER PREVIOUSPREVIOU

INVESTIGATIONSINVESTIGATION

SECTION 30 SUMMARIZESSUMMARIZE THE ENVIRONMENTAL SETTING IN THE VICINITY OF THE

SEATTLE ANGSANG

11
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SECTION 40 DESCRIBESDESCRIBE THE PHASE II FIELD INVESTIGATION PROGRAM

SECTION 50 DESCRIBESDESCRIBE THE PHASE II INVESTIGATION FINDINGSFINDING

SECTION 60 DISCUSSESDISCUSSE FEDERAL AND STATE APPLICABLE OR RELEVANT AND

APPROPRIATE REQUIREMENTSREQUIREMENT ARARSARAR

SECTION 70 DISCUSSESDISCUSSE CONTAMINANT FATE AND TRANSPORT

SECTION 80 DISCUSSESDISCUSSE RISK ASSESSMENT

SECTION 90 PRESENTSPRESENT CONCLUSIONSCONCLUSION

SECTION 100 PRESENTSPRESENT RECOMMENDATIONSRECOMMENDATION AND

SECTION 110 LISTSLIST REFERENCES

THE FOLLOWING APPENDICESAPPENDICE ARE INCLUDED WITH THISTHI REPORT

APPENDIX CONTAINSCONTAIN TECHNICAL MEMORANDA FOR PHASE II FIELD ACTIVITIESACTIVITIE

APPENDIX CONTAINSCONTAIN PHASE II BOREHOLE LOGSLOG AND WELL CONSTRUCTION

DIAGRAMSDIAGRAM INCLUDING FIELDSCREENING DATA

APPENDIX CONTAINSCONTAIN LAND SURVEY DATA FOR THE RI SAMPLING LOCATIONSLOCATION

APPENDIX CONTAINSCONTAIN INFORMATION REGARDING INVESTIGATIONDERIVE

WASTE MANAGEMENT

APPENDIX LISTSLIST THE REPOSITORIESREPOSITORIE OF LABORATORY ANALYTICAL DATA

PACKAGESPACKAGE

APPENDIX CONTAINSCONTAIN QUALITY CONTROL QC DATA REVIEWVALIDATION

REPORTSREPORT FOR THE PHASE II ANALYTICAL DATA AND

APPENDIX CONTAINSCONTAIN PHASE II CHAINOFCUSTODY RECORDS

12 SITE INFORMATION

THE SEATTLE ANGSANG IS AT 6736 ELLISELLI AVENUE SOUTH IN SEATTLE WASHINGTON

FIGURE 11 THE STATION OCCUPIESOCCUPIE APPROXIMATELY 75 ACRESACRE NEAR THE NORTH

END OF THE KING COUNTY INTERNATIONAL AIRPORT BOEING FIELD
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PREVIOUSPREVIOU IRP INVESTIGATIONSINVESTIGATION COMPLETED AT THE SEATTLE ANGSANG INCLUDE THE

FOLLOWING

PRELIMINARY ASSESSMENT PA COMPLETED IN 1993 BY THE ANG

PRELIMINARY ASSESSMENTSITE INSPECTION PASI CONDUCTED IN 1994

BY OPERATIONAL TECHNOLOGIESTECHNOLOGIE CORPORATION OPLECH AND

PHASE RI CONDUCTED IN 1996 AND 1997 BY ENVIRONMENTAL RESOURCESRESOURCE

MANAGEMENT ERM

BACKGROUND INFORMATION REGARDING PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION IS PROVIDED IN

SECTION 20 OF THISTHI REPORT

13 INSTALLATION RESTORATION PROGRAM INFORMATION

THE DEFENSE ENVIRONMENTAL RESTORATION PROGRAM DERP WAS ESTABLISHED

IN 1984 TO PROMOTE AND COORDINATE EFFORTSEFFORT FOR THE EVALUATION AND CLEANUP

OF CONTAMINATION AT DEPARTMENT OF DEFENSE DOD INSTALLATIONS ON 23

JANUARY 1987 PRESIDENTIAL EXECUTIVE ORDER 12580 WAS ISSUED WHICH

ASSIGNED THE RESPONSIBILITY FOR CARRYING OUT DERP WITHIN THE OVERALL

FRAMEWORK OF THE COMPREHENSIVE ENVIRONMENTAL RESPONSE

COMPENSATION AND LIABILITY ACT OF 1980 CERCLA AND THE SUPERFUND

AMENDMENTSAMENDMENT AND REAUTHORIZATION ACT OF 1986 SARA TO THE SECRETARY OF

DEFENSE THE IRP WAS ESTABLISHED UNDER DERP TO IDENTIFY INVESTIGATE

AND REMEDIATE CONTAMINATION AT DOD INSTALLATIONS THE IRP FOCUSESFOCUSE ON

CLEANUP OF CONTAMINATION ASSOCIATED WITH PAST DOD ACTIVITIESACTIVITIE TO ENSURE

THAT THREATSTHREAT TO PUBLIC HEALTH ARE ELIMINATED AND TO RESTORE NATURAL

RESOURCESRESOURCE FOR FUTURE USE

THE IRP IS DIVIDED INTO SEVERAL PHASESPHASE AS ILLUSTRATED ON FIGURE 12 THESE

PHASESPHASE ARE DEFINED AND DESCRIBED IN THE FOLLOWING SUBSECTIONS

131 PRELIMINARY ASSESSMENT

THE PA CONSISTSCONSIST OF PERSONNEL INTERVIEWSINTERVIEW AND RECORD SEARCH DESIGNED TO

IDENTIFY AND EVALUATE PAST DISPOSAL ANDOR SPILL SITESSITE THAT MIGHT POSE

POTENTIAL OR ACTUAL HAZARD TO PUBLIC HEALTH PUBLIC WELFARE OR THE

ENVIRONMENT PREVIOUSLY UNDOCUMENTED INFORMATION IS OBTAINED THROUGH
THE INTERVIEWS THE RECORD SEARCH FOCUSESFOCUSE ON OBTAINING USEFUL INFORMATION
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FROM AERIAL PHOTOGRAPHSPHOTOGRAPH INSTALLATION PLANSPLAN FACILITY INVENTORY DOCUMENTSDOCUMENT

LISTSLIST OF HAZARDOUSHAZARDOU MATERIALSMATERIAL USED SUBCONTRACTOR REPORTSREPORT CORRESPONDENCE

MATERIAL SAFETY DATA SHEETSSHEET FEDERAL AND STATE AGENCY REPORTSREPORT DOCUMENTSDOCUMENT

FROM LOCAL GOVERNMENT OFFICESOFFICE AND VARIOUSVARIOU STANDARD REFERENCE SOURCES

132 SITE INSPECTION

THE PURPOSE OF THE SITE INSPECTION SI IS TO PERFORM LIMITED SAMPLING AND

OTHER FIELD ACTIVITIESACTIVITIE TO CONFIRM THE PRESENCE OR ABSENCE OF CONTAMINATION

AT POTENTIAL AREASAREA OF CONCERN AOCSAOC IDENTIFIED DURING THE PA THISTHI MAY

INCLUDE FOR EXAMPLE GEOPHYSICAL SURVEYSSURVEY FIELDSCREENING SOIL SAMPLING

AND LIMITED GROUNDWATER SAMPLING FOR SUSPECTED CONTAMINANTS THE SI

MAY BE CONDUCTED IN CONJUNCTION WITH THE PA DATA COLLECTED DURING THE

PA AND SI MAY BE SUFFICIENT TO REACH DECISION POINT FOR SITE SUCH AS NO

FURTHER IRP ACTION IS WARRANTED PROMPT REMOVAL OF CONTAMINANTSCONTAMINANT IS

NECESSARY OR FURTHER IRP WORK IS REQUIRED

133 SITE INVESTIGATION

LIKE THE SI THE SITE INVESTIGATION CONSISTSCONSIST OF FIELD ACTIVITIESACTIVITIE DESIGNED TO

CONFIRM THE PRESENCE OR ABSENCE OF CONTAMINATION AT POTENTIAL AOCSAOC
IDENTIFIED DURING THE PA HOWEVER THE SITE INVESTIGATION TYPICALLY

INCLUDESINCLUDE MORE EXTENSIVE SAMPLING AND EVALUATION OF GROUNDWATER THAN

THE SI AN ADDITIONAL OBJECTIVE OF THE SITE INVESTIGATION IS TO DETERMINE

POTENTIAL RISKSRISK TO HUMAN HEALTH AND THE ENVIRONMENT

THE ACTIVITIESACTIVITIE UNDERTAKEN DURING THE SITE INVESTIGATION GENERALLY FALL INTO

THREE CATEGORIESCATEGORIE SCREENING CONFIRMATION AND OPTIONAL ACTIVITIES

SCREENING ACTIVITIESACTIVITIE ARE CONDUCTED TO GATHER ADDITIONAL PRELIMINARY DATA

NOT OBTAINED DURING THE PA CONFIRMATION ACTIVITIESACTIVITIE INCLUDE SPECIFIC

MEDIA SAMPLING AND LABORATORY ANALYSISANALYSI TO CONFIRM EITHER THE PRESENCE OR

THE ABSENCE OF CONTAMINATION CHEMICAL CONCENTRATIONSCONCENTRATION AND THE POTENTIAL

FOR MIGRATION OF CONTAMINANTS INFORMATION OBTAINED DURING THE

SUBSURFACE INVESTIGATION IS UTILIZED TO DEFINE AOCSAOC FROM AMONG THE

POTENTIAL AOCSAOC IDENTIFIED DURING THE PA SITE HYDROLOGY GEOLOGY AND

SOIL PROPERTIESPROPERTIE ARE ALSO CHARACTERIZED DURING THE SITE INVESTIGATION

ADDITIONAL DATA MAY BE NEEDED TO REACH DECISION POINT FOR SITE

OPTIONAL ACTIVITIESACTIVITIE MAY BE CONDUCTED TO OBTAIN THE ADDITIONAL DATA

NEEDED

THE GENERAL APPROACH OF THE SITE INVESTIGATION IS TO SEQUENCE THE FIELD

ACTIVITIESACTIVITIE SO THAT DATA ARE ACQUIRED AND USED AS THE FIELD INVESTIGATION

PROGRESSES THISTHI IS DONE TO DETERMINE THE PRESENCE OR ABSENCE OF
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CONTAMINATION IN RELATIVELY SHORT TIME PERIOD OPTIMIZE DATA COLLECTION

AND DATA QUALITY AND MINIMIZE COSTS

134 REMEDIAL INVESTIGATION

THE OBJECTIVESOBJECTIVE OF THE RI ARE TO DETERMINE THE NATURE AND EXTENT OF

CONTAMINATION AT SITE DETERMINE THE NATURE AND EXTENT OF POTENTIAL

THREATSTHREAT TO HUMAN HEALTH AND THE ENVIRONMENT AND PROVIDE BASISBASI FOR

DETERMINING THE TYPESTYPE OF RESPONSE ACTIONSACTION TO BE CONSIDERED DECISION

DOCUMENT FEASIBILITY STUDY REMEDIAL DESIGN OR REMEDIAL

ACTION

THE RI CONSISTSCONSIST OF FIELD ACTIVITIESACTIVITIE DESIGNED TO QUANTIFY CONTAMINANT

CONCENTRATIONSCONCENTRATION THE SPATIAL EXTENT OF THE CONTAMINATION AND THE POTENTIAL

PATHWAYSPATHWAY OF CONTAMINANT MIGRATION FIELD ACTIVITIESACTIVITIE MAY INCLUDE THE

INSTALLATION OF SOIL BORINGSBORING ANDOR MONITORING WELLSWELL AND THE COLLECTION AND

ANALYSISANALYSI OF WATER SOIL ANDOR SEDIMENT SAMPLES CAREFUL DOCUMENTATION

AND QUALITY CONTROL PROCEDURESPROCEDURE ARE IMPLEMENTED DURING RI FIELD ACTIVITIESACTIVITIE

IN ACCORDANCE WITH CERCLA AND SARA GUIDELINESGUIDELINE TO ENSURE THE VALIDITY

OF THE COLLECTED DATA

HYDROGEOLOGIC STUDIESSTUDIE ARE CONDUCTED TO DETERMINE THE UNDERLYING STRATA

GROUNDWATER FLOW RATESRATE AND DIRECTION OF POTENTIAL CONTAMINANT MIGRATION

BASELINE RISK ASSESSMENT WHICH PROVIDESPROVIDE AN EVALUATION OF THE POTENTIAL

THREAT TO HUMAN HEALTH IS CONDUCTED PRIOR TO IMPLEMENTING ANY RA THE

BASELINE RISK ASSESSMENT PROVIDESPROVIDE THE BASISBASI FOR DETERMINING WHETHER RA

MAY BE NECESSARY TO MITIGATE ENDANGERMENT TO PUBLIC HEALTH

THE FINDINGSFINDING FROM THE RI WILL RESULT IN THE SELECTION OF ONE OF THE FOLLOWING

OPTIONSOPTION

NO FURTHER ACTION THE RESULTSRESULT OF INVESTIGATIONSINVESTIGATION DO NOT INDICATE

HARMFUL CONCENTRATIONSCONCENTRATION OF CHEMICALSCHEMICAL THAT POSE SIGNIFICANT THREAT TO

HUMAN HEALTH OR THE ENVIRONMENT THEREFORE NO FURTHER JRP ACTION IS

WARRANTED AND DECISION DOCUMENT WILL BE PREPARED TO CLOSE THE SITE

LONGTERM MONITORING LTM THE RESULTSRESULT OF INVESTIGATIONSINVESTIGATION DO NOT

INDICATE THE PRESENCE OF SUFFICIENT CONTAMINATION TO JUSTIFY COSTLY RA
LTM MAY BE RECOMMENDED TO DETECT THE POSSIBILITY OF FUTURE

PROBLEMS

FS THE RESULTSRESULT OF INVESTIGATIONSINVESTIGATION CONFIRM THE PRESENCE OF

CONTAMINATION THAT MAY POSE CURRENT OR FUTURE THREAT TO HUMAN
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HEALTH ANDOR THE ENVIRONMENT AND RA MAY BE NECESSARY

135 FEASIBILITY STUDY

BASED ON THE RESULTSRESULT OF THE RL THE BASELINE RISK ASSESSMENT AND REVIEW

OF STATE AND FEDERAL REGULATORY REQUIREMENTSREQUIREMENT AN FS MAY BE CONDUCTED TO

DEVELOP SCREEN AND EVALUATE ALTERNATIVESALTERNATIVE FOR REMEDIATION OF GROUNDWATER

ANDOR SOIL CONTAMINATION AT THE SITE THE OVERALL OBJECTIVESOBJECTIVE OF THE PS

INCLUDE PROVIDING INFORMATION NECESSARY FOR REMEDIAL ALTERNATIVE

DEVELOPMENT AND EVALUATING INFORMATION TO SUPPORT SELECTION OF REMEDY

THAT IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT CONSIDERSCONSIDER

ARARSARAR SATISFIESSATISFIE THE PREFERENCE FOR TREATMENT THAT SIGNIFICANTLY AND

PERMANENTLY REDUCESREDUCE TOXICITY MOBILITY OR VOLUME OF HAZARDOUSHAZARDOU

CONSTITUENTSCONSTITUENT AS PRINCIPAL ELEMENT AND IS COSTEFFECTIVE

ACTIVITIESACTIVITIE ASSOCIATED WITH THE FS INCLUDE THE FOLLOWING

IDENTIFICATION OF APPLICABLE REMEDIATION TECHNOLOGIES RAS

PRELIMINARY SCREENING OF TECHNOLOGIESTECHNOLOGIE

DEVELOPMENT AND SCREENING OF REMEDIAL ALTERNATIVESALTERNATIVE

DETAILED ANALYSISANALYSI OF ALTERNATIVESALTERNATIVE

COMPARATIVE ANALYSISANALYSI OF ALTERNATIVESALTERNATIVE AND

COMPLETION OF AN FS REPORT

THE END RESULT OF THE FS IS THE SELECTION OF THE MOST APPROPRIATE REMEDIAL

ALTERNATIVE WITH CONCURRENCE BY STATE ANDOR FEDERAL REGULATORY AGENCIES

136 ENGINEERING EVALUATIONCOST ANALYSISANALYSI

AT ANY TIME DURING THE COURSE OF AN IRP PROJECT AN ENGINEERING

EVALUATIONCOST ANALYSISANALYSI EECA CAN BE IMPLEMENTED TO EVALUATE

REMEDIAL SOLUTIONSSOLUTION FOR CONTAMINATION AN EECA CAN BE COMPLETED FOR ALL

NONLIMECRITICAL REMOVAL ACTIONSACTION THAT ARE NOT ADDRESSED BY AN PS IN

GENERAL AN EECA IS SIMILAR TO REMEDIAL INVESTIGATIONFEASIB

STUDY RIFSRIF BUT IS LESSLES COMPREHENSIVE BECAUSE OF THE PRESUMPTION OF

SPECIFIC RA AN EECA IS USUALLY COMPLETED AS PARALLEL EFFORT TO AN

RIFS THE OVERALL OBJECTIVESOBJECTIVE OF THE EECA INCLUDE SATISFYING

ENVIRONMENTAL REVIEW AND ADMINISTRATIVE REQUIREMENTSREQUIREMENT FOR REMOVAL

ACTIONSACTION PROVIDING FRAMEWORK FOR EVALUATING AND SELECTING ALTERNATIVE
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TECHNOLOGIESTECHNOLOGIE SATISFYING THE PREFERENCE FOR TREATMENT THAT
SIGNIFICANTLY

AND

PERMANENTLY REDUCESREDUCE TOXICITY MOBILITY OR VOLUME OF HAZARDOUSHAZARDOU

CONSTITUENTSCONSTITUENT AS PRINCIPAL ELEMENT AND MAXIMIZING COSTEFFECTIVENESS

THE GOALSGOAL OF THE EECA ARE TO

DEVELOP AN APPROVAL MEMORANDUM

IDENTIFY REMOVAL ACTION OBJECTIVESOBJECTIVE

IDENTIFY AND ANALYZE REMOVAL ACTION ALTERNATIVESALTERNATIVE

COMPARE REMOVAL ACTION ALTERNATIVESALTERNATIVE AND

RECOMMEND REMOVAL ACTION ALTERNATIVESALTERNATIVE IN AN ACTION MEMORANDUM

THE END RESULT OF THE EECA IS THE SELECTION OF THE MOST APPROPRIATE

REMOVAL ACTION WITH CONCURRENCE BY STATE OR FEDERAL REGULATORY AGENCIES

137 PRESUMPTIVE REMEDY ENGINEERING EVALUATIONCOST ANALYSISANALYSI

PRESUMPTIVE REMEDY ENGINEERING EVALUATIONCOST ANALYSISANALYSI

PREECA MAY BE PERFORMED IF THE RESULTSRESULT OF INVESTIGATIONSINVESTIGATION INDICATE THE

PRESENCE OF SUFFICIENT CONTAMINATION TO JUSTIFY RA PRIOR TO COMPLETION OF

AN FS AND THE TECHNOLOGY REQUIRED FOR THE RA IS EVIDENT PREECA
MAY BE RECOMMENDED TO EVALUATE THE EFFECTIVENESSEFFECTIVENES AND COSTSCOST ASSOCIATED

WITH THE PRESUMPTIVE RAS

138 REMEDIAL DESIGN

THE RD INVOLVESINVOLVE DEVELOPMENT AND APPROVAL OF THE ENGINEERING DESIGNSDESIGN

REQUIRED TO IMPLEMENT THE SELECTED REMEDIAL ALTERNATIVE IDENTIFIED IN THE

FS

139 REMEDIAL ACTION

THE RA IS THE ACTUAL IMPLEMENTATION OF THE REMEDIAL ALTERNATIVE IT REFERSREFER

TO THE ACCOMPLISHMENT OF MEASURESMEASURE TO ELIMINATE THE HAZARD OR REDUCE IT TO

AN ACCEPTABLE LEVEL EXAMPLESEXAMPLE OF REMEDIAL MEASURESMEASURE THAT MIGHT BE

SELECTED INCLUDE COVERING LANDFILL WITH AN IMPERMEABLE CAP PUMPING
AND TREATING CONTAMINATED GROUNDWATER INSTALLING NEW WATER

DISTRIBUTION SYSTEM AND INSITU BIOREMEDIATION OF CONTAMINATED SOILS IN
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SOME CASESCASE AFTER THE RAS HAVE BEEN COMPLETED AN LTM PROGRAM MAY BE

IMPLEMENTED AS PRECAUTIONARY MEASURE TO DETECT CONTAMINANT MIGRATION

OR TO DOCUMENT THE EFFECTIVENESSEFFECTIVENES OF REMEDIATION

1310 IMMEDIATE ACTION ALTERNATIVESALTERNATIVE

AT ANY POINT IT MAY BE DETERMINED THAT CONTAMINATION AT SITE POSESPOSE AN

IMMEDIATE THREAT TO PUBLIC HEALTH OR THE ENVIRONMENT THUSTHU NECESSITATING

PROMPT REMOVAL OF THE THREAT IMMEDIATE ACTION SUCH AS LIMITING ACCESSACCES TO

THE SITE CAPPING OR REMOVING CONTAMINATED SOILSSOIL ANDOR PROVIDING AN

ALTERNATIVE WATER SUPPLY MAY SUFFICE AS EFFECTIVE CONTROL MEASURES SITESSITE

WHERE IMMEDIATE ACTIONSACTION ARE IMPLEMENTED MAINTAIN THEIR IRP STATUSSTATU IN

ORDER TO DETERMINE THE NEED FOR ADDITIONAL RA OR LTM REMOVAL ACTIONSACTION

OR OTHER APPROPRIATE RAS MAY BE IMPLEMENTED DURING ANY PHASE OF AN

IRP PROJECT

110
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SECTION 20

INSTALLATION BACKGROUND

THISTHI SECTION DESCRIBESDESCRIBE THE SEATTLE ANGSANG AND THE ASSOCIATED IRP SITE AND

SUMMARIZESSUMMARIZE THE WASTE DISPOSAL HISTORY OF THE FACILITY THE RESULTSRESULT OF

REGULATORY RECORDSRECORD REVIEWSREVIEW AND PREVIOUSPREVIOU IRP INVESTIGATIONSINVESTIGATION AT THE STATION

INFORMATION PRESENTED IN THISTHI SECTION WAS DERIVED FROM THE PASI REPORT

OPTECH 1995 AND THE PHASE RI REPORT ERM 1998A

21 INSTALLATION DESCRIPTION

THE SEATTLE ANGSANG IS THE HOME OF THE 143RD COMBAT COMMUNICATIONSCOMMUNICATION

SQUADRON CCSQ THE STATION IS AT 6736 ELLISELLI AVENUE SOUTH IN SEATTLE

WASHINGTON AND OCCUPIESOCCUPIE APPROXIMATELY 75 ACRESACRE NEAR THE NORTH END OF

THE KING COUNTY INTERNATIONAL AIRPORT BOEING FIELD THE FACILITY

EMPLOYSEMPLOY 129 PERSONNEL OF WHICH 25 ARE FULLTIME EMPLOYEES MAP OF THE

SITE IS SHOWN ON FIGURE 21

211 INSTALLATION HISTORY

THE SEATTLE ANGSANG WAS BUILT DURING WORLD WAR II BY THE WAR DEPARTMENT

AND WAS USED BY THE UNITED STATESSTATE ARMY AIR CORPSCORP AS THE AIRCRAFT

FACTORY SCHOOL DURING THE WAR IN 1948 THE PROPERTY WAS GIVEN TO KING

COUNTY AS SURPLUSSURPLU PROPERTY AND WAS SUBSEQUENTLY LEASED TO THE

WASHINGTON ANG

ON 21 APRIL 1948 THE 143RD AIRCRAFT CONTROL AND WARNING SQUADRON WAS

ESTABLISHED FROM MAY 1951 TO FEBRUARY 1953 THE 143RD WAS ACTIVATED FOR

RECRUITMENT PURPOSES DURING THISTHI PERIOD THE UNIT HAD TWO C47 AIRCRAFT

IN 1960 THE NAME OF THE UNIT WAS FORMALLY CHANGED TO THE 143RD

COMMUNICATIONSCOMMUNICATION SQUADRON TRIBUTARY TEAMS IN 1969 AND 1988 THE NAME

OF THE UNIT WAS AGAIN CHANGED BECOMING THE 143RD MOBILE

COMMUNICATIONSCOMMUNICATION SQUADRON AND THE 143RD CCSQ RESPECTIVELY THE

CURRENT MISSION OF THE 143RD CCSQ IS TO PROVIDE MOBILE COMMUNICATION

EQUIPMENT AND SUPPORT FOR AIRPORTSAIRPORT AND AIRFIELDS
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IN 1948 THE STATION CONSISTED OF 17 ACRESACRE OF LAND INCLUDING AN AIRCRAFT

PARKING RAMP LEASED FROM KING COUNTY AT THAT TIME THE PROPERTY

CONTAINED 15 BUILDINGSBUILDING ALL OF WHICH WERE SUBSEQUENTLY DEMOLISHED IN

1951 NEW PROPERTY LEASE DECREASED THE SIZE OF THE STATION FROM 17 ACRESACRE

TO 75 ACRES BUILDINGSBUILDING WERE CONSTRUCTED FOR HEADQUARTERSHEADQUARTER MESSMES HAIL

WAREHOUSESWAREHOUSE AND VEHICLE SERVICE REQUIREMENTS IN 1980 THE NATIONAL

GUARD BUREAU APPROVED AND CONGRESSCONGRES FUNDED THE REPLACEMENT OF ALL

BUILDINGS THE BUILDINGSBUILDING WERE COMPLETED IN 1984 WITH THE EXCEPTION OF

BUILDING 204 MOBILITY STORAGE WHICH WAS COMPLETED IN 1988 AND THE

NEW MOBILITY STORAGE BUILDING WHICH WAS COMPLETED IN 1998 THE SEATTLE

ANGSANG CURRENTLY CONSISTSCONSIST OF 75 ACRESACRE AND FIVE BUILDINGSBUILDING FIGURE 21 THE

SEATTLE ANGSANG PROPERTY IS LEASED FROM KING COUNTY BY THE UNITED STATESSTATE

AIR FORCE WHICH IN TURN LICENSESLICENSE THE PROPERTY TO THE WASHINGTON STATE

MILITARY DEPARTMENT FOR ANG USE

212 ADJACENT LAND USE

LAND USE ADJACENT TO THE SEATTLE ANGSANG IS SHOWN ON FIGURE 22 ADJACENT

PROPERTIESPROPERTIE TO THE NORTH SOUTH AND EAST OF THE STATION ARE ZONED FOR GENERAL

INDUSTRIAL USE ARE CURRENTLY USED FOR INDUSTRIAL PURPOSESPURPOSE AND HAVE

HISTORY OF INDUSTRIAL USE THE PROPERTIESPROPERTIE DIRECTLY SOUTH AND EAST OF THE

STATION ARE OWNED BY THE BOEING COMPANY BOEING OR LEASED BY BOEING

FROM KING COUNTY IMMEDIATELY NORTH OF THE STATION ARE SEVERAL TRUCKING

COMPANIESCOMPANIE AND WASHINGTON STATE MOTOR POOL AUTO MAINTENANCE FACILITY

THE AREA WEST OF THE STATION ACROSSACROS ELLISELLI AVENUE SOUTH CONSISTSCONSIST OF

RESIDENTIAL PROPERTIES

213 IRP SITE BURIAL SITE DESCRIPTION

AS SHOWN ON FIGURE 21 IRP SITE THE IRP SITE IS LOCATED IN THE NORTHEAST

CORNER OF THE SEATTLE ANGS THE IRP SITE IS APPROXIMATELY 175 FEET LONG

AND 175 FEET WIDE THE NORTH AND EAST SIDESSIDE OF THE IRP SITE ARE BOUNDED BY

6FOOTHIGH FENCE WITH THE EXCEPTION OF THE GRASSCOVERED NORTHEAST

CORNER THE SITE IS COVERED WITH ASPHALT AND IS USED AS VEHICLE PARKING

AREA
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22 WASTE DISPOSAL HISTORY

THISTHI SECTION SUMMARIZESSUMMARIZE THE RESULTSRESULT OF THE PASI REGARDING HAZARDOUSHAZARDOU

MATERIALSMATERIAL AND WASTESWASTE GENERATED HISTORICAL AND CURRENT DISPOSAL PRACTICESPRACTICE
AND PAST ENVIRONMENTAL INCIDENTSINCIDENT AND PROBLEMSPROBLEM AT THE SEATTLE ANGS

THE INFORMATION PRESENTED IN THE PASI REPORT IS BASED ON INTERVIEWSINTERVIEW

WITH PAST AND PRESENT STATION EMPLOYEESEMPLOYEE REVIEW OF STATION RECORDSRECORD AND

OTHER PERTINENT INFORMATION AND FIELD SURVEY

221 WASTESWASTE GENERATED BY INSTALLATION OPERATIONSOPERATION

VARIETY OF WASTESWASTE WERE BURNED AND OR BURIED AT THE IRP SITE FROM THE

EARLY 1950S1950 THROUGH 1968 THE WASTESWASTE MOST LIKELY DISPOSED OF AT THE IRP

SITE INCLUDE RADIO TUBESTUBE SOLVENTSSOLVENT WASTE MOTOR OILSOIL KEROSENE BATTERIESBATTERIE

BRAKE FLUID SPRAY PAINTSPAINT PAINT THINNERSTHINNER OR REMOVERSREMOVER METHYL ETHYL KETONE

XYLENE AND NAPTHA OPTECH 1995 THESE WASTESWASTE WERE GENERATED BY THE

AEROSPACE GROUND EQUIPMENT AGEMOTOR VEHICLE MAINTENANCE

BUILDING THE FORMER POWER PRODUCTION BUILDING AND THE

COMMUNICATIONSCOMMUNICATION ADMINISTRATION BUILDING

222 DISPOSAL PRACTICESPRACTICE AT THE STATION

HISTORICAL DISPOSAL PRACTICESPRACTICE AT THE SEATTLE ANGSANG INCLUDED LAND DISPOSAL

WITHIN THE IRP SITE AND OFFSITE DISPOSAL CURRENTLY DISCARDED HAZARDOUSHAZARDOU

MATERIALSMATERIAL AND HAZARDOUSHAZARDOU WASTESWASTE ARE COLLECTED AND DISPOSED OF EITHER BY AN

APPROPRIATELY LICENSED CONTRACTOR OR THROUGH THE DEFENSE REUTILIZATION

AND MARKETING OFFICE AT FORT LEWISLEWI WASHINGTON

223 PAST ENVIRONMENTAL INCIDENTSINCIDENT AND PROBLEMSPROBLEM

SMALL AMOUNTSAMOUNT OF HAZARDOUSHAZARDOU MATERIALSMATERIAL ARE REPORTED TO HAVE BEEN RELEASED

TO THE ENVIRONMENT AT THE STATION IN THE PAST OPTECH 1995 THE PASI

REPORT IDENTIFIED THE IRP SITE AS THE ONLY POTENTIALLY CONTAMINATED

DISPOSAL SITE AT THE STATION
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23 REGULATORY RECORDSRECORD REVIEW

THE PASI REPORT IDENTIFIED SEVERAL SITESSITE IN THE VICINITY OF THE SEATTLE

ANGSANG WITH POTENTIAL OR DOCUMENTED ENVIRONMENTAL CONTAMINATION

ENVIRONMENTAL CONDITIONSCONDITION AT NEARBY PROPERTIESPROPERTIE WERE FURTHER EVALUATED

DURING PREPARATION OF THE PHASE RIFSRIF WORK PLAN ERM 1996 AND

DURING REVIEW OF THE PHASE II RI DATA THE RESULTSRESULT ARE SUMMARIZED BELOW

AN ENVIRONMENTAL DATA RESOURCESRESOURCE INC EDR SUMMARY REPORT WAS

PREPARED ON THE LOCATION AND STATUSSTATU OF SITESSITE OF POTENTIAL ENVIRONMENTAL

CONCERN WITHIN 1MILE RADIUSRADIU OF THE SEATTLE ANGS THE EDR DATABASE

SEARCH IDENTIFIED 19 SITESSITE WITHIN 1MILE RADIUSRADIU OF THE STATION THAT APPEAR

ON THE WASHINGTON DEPARTMENT OF ECOLOGYSECOLOGY WDOESWDOE CONFIRMED AND

SUSPECTED CONTAMINATED SITESSITE CSCSCSC REPORT THE EDR DATABASE SEARCH

ALSO IDENTIFIED 14 LEAKING UNDERGROUND STORAGE TANK SITESSITE WITHIN 12 MILE

OF THE STATION IN ADDITION ONE SENSITIVE RECEPTOR CATEGORY DAYCARE

CENTER WAS IDENTIFIED WITHIN 14 MILE OF THE STATION

THE SECOND PHASE OF THE REGULATORY RECORDSRECORD REVIEW INCLUDED REVIEW OF

WDOESWDOE FILESFILE FOR ADDITIONAL INFORMATION REGARDING SELECTED SITESSITE ON THE

CSCSCSC REPORT THESE SITESSITE INCLUDE

NORTH BOEING FIELD 12 SITESSITE ELLISELLI AVENUE SOUTH MARGINAL WAY

KING COUNTY AIRPORT MAINTENANCE 6518 ELLISELLI AVENUE SOUTH

WASHINGTON STATE MOTOR POOL 6650 ELLISELLI AVENUE SOUTH

SEATTLE CITY LIGHT GEORGETOWN STEAMPLANT 1131 SOUTH ELIZABETH

STREET AND

PUMP 6525 ELLISELLI AVENUE SOUTH

THE LOCATIONSLOCATION OF THESE SITESSITE RELATIVE TO THE SEATTLE ANGSANG ARE SHOWN ON

FIGURE 22 DETAILSDETAIL REGARDING PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION AND DOCUMENTED

CONTAMINATION AT THESE SITESSITE ARE PRESENTED IN THE PHASE RIFSRIF WORK PLAN

ERM 1996

SINCE 1991 TRICHLOROETHENE TCE HAS BEEN CONSISTENTLY DETECTED AT

CONCENTRATIONSCONCENTRATION UP TO 1000 MICROGRAMSMICROGRAM PER LITER JIGI IN SHALLOW

GROUNDWATER BENEATH THE BOEING SITE IMMEDIATELY SOUTH OF THE SEATTLE

ANGSANG BOEING 1998 THE GROUNDWATER DATA FOR THISTHI SITE IDENTIFIED AS

NORTH BOEING FIELD SITE ON FIGURE 22 DEFINE DISSOLVED TCE PLUME
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EXTENDING FROM NEAR THE NORTH END OF THE SITE TO PROPERTIESPROPERTIE OFFSITE TO THE

SOUTH THE HIGHEST CONCENTRATIONSCONCENTRATION WERE DETECTED NEAR THE MIDDLE OF THE

SITE GROUNDWATER ELEVATION DATA INDICATE THAT THE BOEING SITE IS

HYDRAULICALLY DOWNGRADIENT OF THE SEATTLE ANGSANG ERM 1996 SECTION 51 OF

THISTHI REPORT NEVERTHELESSNEVERTHELES GIVEN THE RELATIVELY HIGH CONCENTRATIONSCONCENTRATION AND

THE PROXIMITY OF THE BOEING TCE PLUME TO THE SEATTLE ANGSANG POTENTIAL

TRANSPORT OF TCE FROM THE BOEING SITE ONTO THE ANGSANG SITE VIA DIFFUSIONAL

SPREADING AT THE PLUMESPLUME UPGRADIENT EDGE FOR EXAMPLE CANNOT BE

DISCOUNTED

24 PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION

THISTHI SECTION SUMMARIZESSUMMARIZE PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION CONDUCTED AS PART OF THE

IRP AT THE SEATTLE ANGS

241 PRELIMINARY ASSESSMENT

THE ANG COMPLETED PA FOR THE SEATTLE ANGSANG IN 1993 THE PA FOCUSED

ON HISTORICAL AND CURRENT HAZARDOUSHAZARDOU MATERIALSMATERIAL AND HAZARDOUSHAZARDOU WASTE

GENERATION USE HANDLING AND DISPOSAL PRACTICESPRACTICE AT THE STATION BASED ON

THE RESULTSRESULT OF THE PA THE IRP SITE WAS IDENTIFIED AS POTENTIALLY

CONTAMINATED WITH HAZARDOUSHAZARDOU MATERIALSHAZARDOUSMATERIALSHAZARDOU WASTE AND WAS

RECOMMENDED FOR FURTHER IRP INVESTIGATION

242 PRELIMINARY ASSESSMENTSITE INSPECTION

PASI WAS CONDUCTED AT THE STATION IN 1994 BY OPTECH THISTHI SECTION

SUMMARIZESSUMMARIZE THE SCOPE OF WORK AND RESULTSRESULT OF THE PASI FIELD ACTIVITIES

THE PASI SCOPE OF WORK IS DESCRIBED IN FURTHER DETAIL IN THE PHASE RI

REPORT ERM 1998A

2421 SCOPE OFWORK

THE PURPOSE OF THE PASI WAS TO IDENTIFY AOCSAOC AND TO CONFIRM THE

PRESENCE OR ABSENCE OF SOIL AND GROUNDWATER CONTAMINATION ASSOCIATED

WITH PAST HAZARDOUSHAZARDOU MATERIAL AND HAZARDOUSHAZARDOU WASTE HANDLING AND DISPOSAL

PRACTICESPRACTICE AT THE STATION IN ADDITION TO THE IDENTIFICATION OF AOCSAOC THE

SCOPE OF THE PASI INCLUDED DEFINING THE NATURE OF KNOWN OR SUSPECTED

RELEASESRELEASE AT THE AOCSAOC IDENTIFYING POTENTIAL RECEPTORSRECEPTOR CONFIRMING THE

PRESENCE OR ABSENCE OF SOIL AND GROUNDWATER CONTAMINATION DESCRIBING

THE GEOLOGIC CONDITIONSCONDITION OF THE STUDY AREA AND DEFINING HYDROGEOLOGIC
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CONDITIONSCONDITION SUCH AS GROUNDWATER FLOW DIRECTION THE PASI SCOPE OF WORK

DID NOT INCLUDE DETERMINATION OF THE SOURCE OR EXTENT OF CONTAMINATION AT

THE IRP SITE OR ASSESSMENT OF POSSIBLE THREATSTHREAT TO HUMAN HEALTH AND THE

ENVIRONMENT

FIELD WORK FOR THE PASI WAS PERFORMED IN JUNE AND JULY 1994 SCREENING

ACTIVITIESACTIVITIE AT THE IRP SITE INCLUDED GROUND PENETRATING RADAR GPR
SURVEY MAGNETOMETER SURVEY AND SHALLOW SOIL VAPOR SURVEY
CONFIRMATION ACTIVITIESACTIVITIE AT THE IRP SITE INCLUDED COLLECTION OF SUBSURFACE

SOIL SAMPLESSAMPLE FROM SOIL BORINGSBORING AND MONITORING WELL BORINGSBORING AND

INSTALLATION AND SAMPLING OF GROUNDWATER MONITORING WELLS

2422 GEOPHYSICAL INVESTIGATION RESULTSRESULT

THE GPR SURVEY REVEALED AN ANOMALOUSANOMALOU SOIL HORIZON OR DISTURBED SOIL AREA

IN THE SOUTHWEST PORTION OF THE IRP SITE WITH AN UPPER INTERFACE

APPROXIMATELY 45 TO 60 FEET BELOW GROUND SURFACE BGS THE ORIGIN OF

THISTHI ANOMALOUSANOMALOU SOIL MATERIAL WAS INTERPRETED AS BEING ASSOCIATED EITHER

WITH THE
FILLINGIN OF FORMER DUWAMISH RIVER MEANDER OR WITH THE

HISTORICAL WASTE BURIAL OR BURNING ACTIVITIESACTIVITIE AT THE IRP SITE MAGNETOMETER

DATA COLLECTED AT THE IRP SITE DID NOT REVEAL ANY SIGNIFICANT METAL MASSESMASSE

BURIED WITHIN THE AREA OF DISTURBED SOIL OPTECH 1995

2423 SOIL VAPOR SURVEII RESULTSRESULT

SOIL VAPOR SAMPLESSAMPLE WERE COLLECTED WITHIN FEET OF THE GROUND SURFACE FROM

21 LOCATIONSLOCATION AT THE IRP SITE THE SAMPLESSAMPLE WERE ANALYZED FOR TOTAL VOLATILE

HYDROCARBONSHYDROCARBON TVH LOCAL AREASAREA OF SLIGHTLY ELEVATED TVH CONCENTRATIONSCONCENTRATION

WERE IDENTIFIED AT THE IRP SITE FIGURE 23 THE RESULTSRESULT OF THE SOIL VAPOR

SURVEY WERE USED TO DETERMINE THE FINAL PLACEMENT OF SOIL BORINGS

2424 RESULTSRESULT OF SOIL AND GROUNDWATER ANALYSESANALYSE

THE PASI SOIL AND GROUNDWATER SAMPLING LOCATIONSLOCATION ARE SHOWN ON FIGURE

24 THE ANALYTICAL RESULTSRESULT FOR THE SOIL AND GROUNDWATER SAMPLESSAMPLE COLLECTED

DURING THE PASI ARE SUMMARIZED ON TABLESTABLE 21 AND 22 RESPECTIVELY FOR

COMPARISON PROJECT SCREENING GOALSGOAL PSGSPSG DEVELOPED DURING THE PHASE

RI ARE ALSO SHOWN ON TABLESTABLE 21 AND 22 THE PSGSPSG WERE DEVELOPED FROM

WASHINGTON STATE MODEL TOXICSTOXIC CONTROL ACT MTCA METHOD CLEANUP

LEVELSLEVEL MTCA METHOD FORMULA VALUESVALUE REGIONAL AND SITESPECIFIC

BACKGROUND CONCENTRATIONSCONCENTRATION ANDOR FEDERAL MAXIMUM CONTAMINANT

LEVELSLEVEL MCLSMCL FOR DRINKING WATER PSGSPSG ARE DISCUSSED FURTHER IN SECTION

52
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BURIAL SITE

BSOO3BH

BSOO5PZ

ASPHALT
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SOURCE OPTECH 199

LOCATION OF PASI SOIL BORINGSBORING
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PASI PRELIMINARY AISESSMENTSITE INSPECTION

141 REMEDIAL INVESTIGATIONUSEPA UNITED STATESSTATE LINVIRONMENTAL PROTECTION AGENCYFTB05 FEET BELOW GROUND SURFACEJIGKG MICROGRAMSMICROGRAM PER KILOGRAMMGKG MILLIGRAMSMILLIGRAM PER

KILOGRAMPCIG PICOCARIESPICOCARIE PER GRAMWILD DC

WASHINGTON TOTAL PETROLEUM HYDROCARBONSHYDROCARBON II IESEL GASOLINE

ND NOT DETECTED ABOVE LABORATORY METHOD REPORTING LIMIT

NA NOT AVUILABLEARAB APPLICABLE OR

RELEVANT AND APPROPRIATE REQUIREMENT FOR CONSTITUENTSCONSTITUENT DETECTED DURING THE PASI THAT WERE NOT

DETECTED DURING THE RIIRSECT SCREENING GOAL PSG FORIPIIG 100 MGKG PSG FOR RRT LD 200 MGKGMODEL TOSICN CONTROL ACT METHOD IT NONCANCER FORMULA VALUEMODEL TONICSTONIC CONTROL ACT METHOD IT CANCER FORMULA VALUE

90TH PERIENTILE VALUE FOR THE LUGEL SOUND REGION AS TIE CD CR CU

LB NI

AND ZN OR

WASHINGTON STATE SE AND AG WASHNGTONSTULE DEPARTMENT NT FROLOGY 1994BTHESE VALUESVALUE WERE

BASED ON

ANALYSISANALYSI BR TOTAL PETROLEUM HYDROCARBONSHYDROCARBON BY USEIA METHOD 418 THE WTPI1 DG ANALYSESANALYSE YIELDED ND RESULLSRESULLSHADED ELLSELL INDICATE DETECTION ABOVE THE ASSOCIATED RI PROJECT SCREENING GOUT OR

ARABCONSTITUENT ABBREVIATIONSABBREVIATION

5L ANTIMONY CU COPPER II THALLIUM

AS ARSENIC HG MERCURY PTA TEAD

FE

BERTLOIRR NICKEL IRS ZINC

CD CADMIUM SE SELENIUM

CR CHROMIUM AG SILVER

TABLE 21SUMMARR OF PASI SOIL CHEMICAL QUALITIJ DATA143RD CCSQ SEATTLE ETNGSETNG SEATTLE WASHINGTON
SITU RCE

JPLCCH 1995

LOCATION SAMPLE DEPTHFTBGSFTBG

VOLATILE ORGANICCOMPOUNDSCOMPOUND USFPAMETHOD 8240TAGKG

SEMIVOLATILE OTGAITKCMPOUNDU USEPAMETHOD 8270PGKG
DI HTHTI UT AN

TOTAL IOLYCHLORLTSATEDPETROLEUM BIPHENYLEHYDEOCARBOISSHYDEOCARBOIS USEIA METHODWI1HDG 8080MGKG TAGKG

RADLONUELISBESRADLONUELISBEUSEPA METHOD5310 PCIG
GROSSGROS GROSSGROS

BE

TRACE METALSMETAL MGKG

SB AS BE CD CR CU PB NI SE 11 ZNRLAUKGROUND0S004PZ 85 100 ND 2240 ND NI 017 032 ND 12 10 40 34 ND 13 ND ND 0056 25B50010H 1025 ND 1750 ND ND 27 15 ND 033 16 11 130 28 ND 14 0053 018 0038

55 70 ND 1680 NO ND 018 436 ND 16 002 11 II 16 16 ND 58 ND ND 003

BS002B1I

85100 1025

ND
ND

1590
1640

ND
ND

ND
ND

020
25

024337

ND
NI

0033
27

029
087

066
13

79
30

93
23

97
28

ND
ND

56
93

MD
ND

ND
ND

ND 14

0024 31

55 70 ND 900 ND ND 225 036 ND 11

049 092 14 23 15 ND 62 ND ND 005482100 ND 1960 ND ND 25 034 ND 063 034 075 93 75 10 ND 72 ND ND NDBSOO3BIT 2032 ND ND 7TI0 ND 220 230 ND 41 LI 11 20 27 ND 86 ND ND 0053

55 70 ND 744 160 ND 021 034 ND 20 11 15 15 33 62 NI 14 ND 0042 0091

NATURAL

85 100RLPROJECIREENINGGOA ARARBACKGROUND CB

NI 1750
8000000A

NOT1002001 S ND 21

996

034
161

ND 37
20

7A

058
BI 061 077

12
100

4815

14
2960

36A6

29
250

1603

MD 83
1600

3819

011
400

078

ND
01

MD
JJ NA

I3
4
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CO

SUMMARY OF PASI GROUNDWATER CHEMICAL QUALITY DATA143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTONSOURCE OPTECH 1995VOLATILE ORGANICCOMPOUNDA SEMIVOLATILE ORGANIC TOTAL PETROLEUM POLYCKLORLNATED RADLONUCLIDELOCATION

BACKGROUND BSOO4PZBSOO5RZBS006PZ

USEPA METHOD
8240PGI

COMPOUNDSCOMPOUND USE1AMETHOD 8270GL

HYDROCARBONSHYDROCARBON WTPJID PGI

BLPHENYIO USRPAMETHOD 8080GL

USEPA METHOD

CR

TCACP METALA PGI

57

GROG

NI AG
ND

ND
ND

ALPHA SB AS BE CD CU PT 1IG SE
ND

ZN
450

ND NI JD 3642 7825 ND 38 13 16 120 290 33 ND 160ND ND ND 1539 7724 ND 28 840 ND 52 54 22

PROJECT SCREENING GOALARAR

ND ND ND ND 5959 5830
U3

NE 27 820 NI 78 28

1000

ND

31
60

H0

ND
ND 31

ND
ND

ND
SIT

PASI PRELIMINARY ASSESSMENTSITE INSPECTION

RI REMEDIAL INVESTIGATION
TOTAL CONCENTRATJONA IN UNFILTERED SAMPLESSAMPLEUSEPA UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCYTAGI MICROGRAMSMICROGRAM PER LITER

PCII PICOCURIESPICOCURIE PER

LITERWTPHD WASHINGTON TOTAL PETROLEUM HYDROCARBONS DIESELND NOT DETECTED ABOVE LABORATORY METHOD REPORTING LIMITARAR APPLICABLE OR

RELEVANT AND APPROPRIATE REQUIREMENT FOR CONSTITUENTSCONSTITUENT DETECTED DURING THE PASI THAT WERE NOT DETECTED DUNNG THE RIFEDERAL PRIMARY MAXIMUM CONTAMINANT LEVEL MCLMODEL TOXICSTOXIC CONTROL ACT METHOD TABLE VALUESHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED RI PROJECT SCREENING GOAL OR ARARCONSTITUENT ABBREVIATIONSABBREVIATION
SB ANTIMONY IG MERCURYAS ARSENIC NI NICKEL

BE BERYLLIUM S0 SELENIUMCD CADMIUM AG SILVER

CR CHROMIUM TI THALLIUMCU COPPER ZN ZINC

PB LEAD

TABLE 22
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ONE SEMIVOLATILE ORGANIC COMPOUND SVOC DINBUTYLPHTHALATE WAS

DETECTED IN ALL BUT ONE OF THE SOIL SAMPLESSAMPLE COLLECTED DURING THE PASI THE

PRESENCE OF DINBUTYLPHTHALATE WAS ATTRIBUTED TO POSSIBLE LABORATORY

CONTAMINATION OF THE SAMPLES TOTAL PETROLEUM HYDROCARBON TPH
CONTAMINATION WAS DETECTED AT CONCENTRATION EXCEEDING THE ASSOCIATED

MTCA METHOD CLEANUP LEVEL IN ONE SOIL SAMPLE COLLECTED FROM 20 TO

35 FEET BGS IN BORING BSOO3BH BERYLLIUM CONCENTRATIONSCONCENTRATION DETECTED IN ALL

OF THE SOIL SAMPLESSAMPLE EXCEEDED THE MTCA METHOD CANCER FORMULA VALUE

IN ADDITION GROSSGROS ALPHA AND GROSSGROS BETA RADIATION WERE DETECTED IN

APPROXIMATELY HALF OF THE SOIL SAMPLESSAMPLE COLLECTED NO REGULATORY STANDARDSSTANDARD

HAVE BEEN ESTABLISHED FOR GROSSGROS ALPHA OR GROSSGROS BETA RADIATION IN SOIL

CONSTITUENTSCONSTITUENT DETECTED IN GROUNDWATER AT CONCENTRATIONSCONCENTRATION ABOVE MTCA
METHOD CLEANUP LEVELSLEVEL FEDERAL MCLSMCL ANDOR SITESPECIFIC

BACKGROUND CONCENTRATIONSCONCENTRATION INCLUDE GROSSGROS ALPHA RADIATION GROSSGROS BETA

RADIATION ARSENIC BERYLLIUM CHROMIUM LEAD NICKEL AND THALLIUM THE

PASI GROUNDWATER SAMPLESSAMPLE SUBMITTED FOR METALSMETAL ANALYSISANALYSI WERE

UNFILTERED

2425 CONCLUSIONSCONCLUSION AND RECOMMENDATIONSRECOMMENDATION OF THE PASI REPORT

THE PASI REPORT RECOMMENDED FURTHER INVESTIGATION AT THE IRP SITE TO

DETERMINE THE SOURCE AND AREAL EXTENT OF TPH DETECTED IN SOIL AND GROSSGROS

ALPHA AND GROSSGROS BETA RADIATION DETECTED IN SOIL AND GROUNDWATER THE

PASI REPORT ALSO NOTED THAT STATE OR FEDERAL REGULATORY STANDARDSSTANDARD WERE

EXCEEDED FOR SEVERAL TRACE METALSMETAL IN SOIL ANDOR GROUNDWATER BUT

CONCENTRATIONSCONCENTRATION OF THOSE METALSMETAL DID NOT EXCEED SITESPECIFIC BACKGROUND

CONCENTRATIONSCONCENTRATION WITH THE EXCEPTION OF BERYLLIUM IN GROUNDWATER

243 PHASE REMEDIAL INVESTIGATION

THISTHI SECTION SUMMARIZESSUMMARIZE THE PHASE RI FINDINGSFINDING AT THE SEATTLE ANGSANG
INCLUDING INFORMATION REGARDING BACKGROUND SOIL AND GROUNDWATER

QUALITY AND SITECHARACTERIZATIO RESULTSRESULT FOR THE IRP SITE THE SCOPE AND

RESULTSRESULT OF THE PHASE RI ARE DESCRIBED IN DETAIL IN ERM 1998A

2432 SCOPE OFWORK

FIELD WORK FOR THE PHASE RI WAS PERFORMED BETWEEN SEPTEMBER 1996 AND

JULY 1997 THE PHASE RI INCLUDED FOCUSED INVESTIGATION OF THE IRP SITE

AS WELL AS GENERAL SITEWIDE INVESTIGATION THE FIELD WORK CONSISTED OF

GEOPROBE GROUNDWATER INVESTIGATION COLLECTION OF SURFACE SOIL AND STORM
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SEWER CATCH BASIN SAMPLESSAMPLE COLLECTION OF SUBSURFACE SOIL SAMPLESSAMPLE FROM SOIL

BORINGSBORING INSTALLATION AND QUARTERLY SAMPLING OF GROUNDWATER MONITORING

WELLSWELL AND AQUIFER SLUG TESTING

2432 GEOPROBE GROUNDWATER INVESTIGATION RESULTSRESULT

CONSTITUENTSCONSTITUENT DETECTED IN THE GEOPROBE GROUNDWATER SAMPLESSAMPLE ARE

SUMMARIZED ON TABLE 23 AND PRESENTED ON FIGURE 25 BENZENE AND TCE

WERE EACH DETECTED IN TWO SEPARATE GROUNDWATER SAMPLESSAMPLE COLLECTED IN THE

SOUTHERN PORTION OF THE STATION AT CONCENTRATIONSCONCENTRATION THAT EXCEED THE MTCA
METHOD CLEANUP LEVEL FOR THESE COMPOUNDSCOMPOUND IGL NO OTHER

CONSTITUENTSCONSTITUENT WERE DETECTED IN THE GEOPROBE GROUNDWATER SAMPLESSAMPLE AT

CONCENTRATIONSCONCENTRATION ABOVE PSGS

2433 SURFACE SOIL SAMPLING RESULTSRESULT

CONSTITUENTSCONSTITUENT DETECTED IN SURFACE SOIL SAMPLESSAMPLE ARE SUMMARIZED ON

TABLE 24 AND PRESENTED ON FIGURE 26 GROSSGROS ALPHA RADIATION

CONCENTRATIONSCONCENTRATION DETECTED IN THREE SAMPLESSAMPLE EXCEEDED THE SITESPECIFIC MEAN

BACKGROUND CONCENTRATION OF 996 PICOCURIESPICOCURIE PER GRAM PCIG

THE GROSSGROS BETA RADIATION CONCENTRATION DETECTED IN ONE SAMPLE EXCEEDED

THE SITESPECIFIC MEAN BACKGROUND CONCENTRATION OF 161 PCIG NO

REGULATORY STANDARDSSTANDARD HAVE BEEN ESTABLISHED FOR GROSSGROS ALPHA OR GROSSGROS BETA

RADIATION IN SOIL

2434 STORM SEWER CATCH BASIN SAMPLING RESULTSRESULT

CONSTITUENTSCONSTITUENT DETECTED IN STORM SEWER CATCH BASIN SAMPLESSAMPLE ARE SUMMARIZED

ON TABLE 25 AND PRESENTED ON FIGURE 27 THE CATCH BASIN SAMPLESSAMPLE
CONSISTED OF MIXTURE OF SEDIMENT AND WATER AND WERE ANALYZED AS

LIQUID MATRIX DUE TO THE CONSISTENCY OF THE SAMPLES ACETONE

ISOPROPYLTOLUENE TOLUENE RADIONUCLIDESRADIONUCLIDE AND TRACE METALSMETAL WERE DETECTED

IN THE CATCH BASIN SAMPLES

THE SEATTLE ANGSANG DOESDOE NOT HAVE OR REQUIRE STORM WATER PERMIT AND

THERE ARE NO SPECIFIC REGULATORY CRITERIA GOVERNING THE QUALITY OF WATER OR

SEDIMENT PRESENT IN THE STATIONSSTATION STORM SEWER SYSTEM CONSEQUENTLY NO

PSGSPSG WERE DEVELOPED FOR CONSTITUENTSCONSTITUENT DETECTED IN CATCH BASIN SAMPLES

HOWEVER BASED ON THE CATCH BASIN SAMPLE ANALYTICAL RESULTSRESULT THE STORM

SEWER SYSTEM DOESDOE NOT APPEAR TO BE SIGNIFICANT PATHWAY FOR OFFSITE

TRANSPORT OF CONTAMINANTS ADDITIONALLY NO POTENTIAL SOURCESSOURCE OF THE

CONSTITUENTSCONSTITUENT DETECTED IN THE CATCH BASIN SAMPLESSAMPLE HAVE BEEN IDENTIFIED AT

THE STATION
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LOCATION DATE L3ENZENE TOLUENE ETHYLBENZENE TOTAL CIS12 12 111

GP2 10896 ND ND ND

XYLENESXYLENE
ND

DICHLOROETHERIE DICHIOROETHANE TRICHIOROETHANE TRICHIOROETHENE

GP3 10896 76 ND ND ND ND

ND ND 37

GP4 10896 ND ND ND ND

24 ND ND

GP5 10896 27 16 99 ND

ND ND 17

GP15 10996 ND ND ND ND

39 ND ND 41

GP22 10996 ND ND ND

ND ND ND

PROJECT SCREENING GOAL 40 30 20

ND ND ND

ALL CONCENTRATIONSCONCENTRATION IN MICROGRAMSMICROGRAM PER LITER JIGIND NOT DETECTED ABOVE LABORATORY METHOD REPORTING LIMITSHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED PROJECT SCREENING GOALNOTE ONLY THE RESULTSRESULT FOR SAMPLESSAMPLE WITH TARGET ANALYTE DETECTIONSDETECTION ARE

SHOWN SAMPLESSAMPLE THAT WERE ND FOR ALL TARGET ANALYTESANALYTE ARE NOT SHOWN
TABLE 23CONSTITUENTSCONSTITUENT DETECTED IN PHASE RI CEO PROBE GROUNDWATER SAMPLESSAMPLE143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

CO

4
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SCALE FEI

GEOPROBE LOCATION

TOPOGRAPHIC CONTOUI
LINE FE AMSL
LOCA1ION APPROXIMA1

GGASOLINE UST
DDIESEL 1ST
OWS OILWATER
SEPARATOR
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LCROLCRO ND

4 ND

LEGEND
CANPOUD IGJ1

CL2DC
TCT 37

BZBENZENE

EBETHYLBENZENE
TOLTOLLJENE

XYLTOTAL XYLENESXYLENE
TCETRICHLOROETHENE

2DCA1 2DICHLOROETHANE

111 TCA1 11 TRICHLOROETHANE

C12DCECIS1 2DICHLOROETHE
NDNOT DETECTED

BOLD VALUESVALUE INDICATE DETECTIO
ABOVE THE ASSOCIATED PROJECT
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FIGURE 25
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PHASE RI GEOPROBE
GROUNDWATER SAMPLESSAMPLE
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FTBG FEET BELOW GROUND SURFACEDUP DUPLICATE SAMPLEMGKG MILLIGRAMSMILLIGRAM PER

KILOGRAMPCIG PICOCURIESPICOCURIE PER GRAMMARGIN OF ERROR PCIGND NOT DETECTED ABOVE LABORATORY METHOD REPORTING LIMITSHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED PROJECT SCREENING GOAL

TABLE 24CONSTITUENTSCONSTITUENT DETECTED IN PHASE RI SURFACE SOIL SAMPLESSAMPLE143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

DATE DEPTH

TOTAL PETROLEUMHYDROCARBONSHYDROCARBON MGKG

RADIONUCLIDESRADIONUCLIDE PCIG

101796

FTBGSFTBG
05

GASOLINE
ND

DIESEL
ND

HEAVY OIL

ND

GROSSGROS ALPHA
74 48

GROSSGROS BETA
166 43

RADIUM226
048 020

RACLIUM228 082 048101796 05 ND ND ND 61 46 132 40 057 023 057 042101796 05 23 63 ND 105 53 147 42 044 020 023 039101796 05 ND ND ND 103 13 41 054 019 059 041101796 05 ND ND ND 73 50 146 42 053 022 064 041101796 05 ND ND ND 42 39 023 017 048 048DUP 101796 05 ND ND ND 34 42 85 38 029 017 07 0431017 05 ND 70 ND 47 131 41 044 020 054 044101796 05 ND ND 102 75 49 89 37 039 019 083 045101796 05 ND 66 110 119 59 129 39 065 017 071 078101796 05 35 ND MD 65 46 143 40 065 023 042 057PROJECT SCREENING GOAL 100 200 200 996 161 077 093



ST0GE TANKSTANK

SS1
ORASSORAS

IRPSITE

LEGEND
ALL SURFACE SOIL SAMPLESSAMPLE COLLECTI

AT 05 FT DEPTH

ALPHAGROSSALPHAGROS ALPHA PCIG
BETA GROSSGROS BETA PCIG
R228RADJUM 226 PCIG
R228RADIUM 228 PCIG
TPHGTOTAL PETROLEUM

HYDROCARBONSHYDROCARBON AS GASOLINE MGKG
TPHDTOTAL PETROLEUM
HYDROCARBONSHYDROCARBON AS DIESEL MGKG
TPHHOTOTAL PETROLEUM
HYDROCARBONSHYDROCARBON AS HEAVY OIL MGKB
BOLD VALUESVALUE INDICATE DETECTION

ABOVE THE ASSOCIATED PROJECT
SCREENING GOAL

SS1 SURFACE SOIL SAMPLE

TOPOGRAPHIC CONTOUR13 LINE II AMSL
LOCATION APPIWXIMAT

GGASOLJNE UST
DDIESEL UST
OWS
SEPARATOR

IRP SITE

STATION BOUNDARY

201 BUILDING

FIN

SCALE IN FEE

OIL UST

O2 75 89 039 083

TPHD TPHH0 AI
TO IIG 065 071

FORMSR WASHNACK

LOCATION SIO

FORMEE USTSUST

ASPHALT

LI

CONSTITUENTSCONSTITUENT DETECTED IN PHASE RI

FIGURE 26 SURFACE SOIL SAMPLESSAMPLE

143RD CCSQ SEATTLE ANGSANG
SCDGWGIEO5I41E SEATTLE WASHINGTON ERM

10

KCSIIP4 41285



FINAL

VOCSVOC VOLATILE ORGANIC COMPOUNDSCOMPOUNDPIPT PISOPROPYLTOLUENEMICROGRAMSMICROGRAM PER

LITER

PCII PICOCURIESPICOCURIE PER

LITER

ND NOT DETECTED ABOVE LABORATORY METHOD REPORTING LIMITMARGIN OF ERROR PCII

TABLE 25CONSTITUENTSCONSTITUENT DETECTED IN PHASE RI STORM SEWER CATCH BASIN SAMPLESSAMPLE143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

LOCATION DATE

VOC9
ACETONE P1PT TOLUENE

RADIONUCLIDESRADIONUCLIDE PCIIGROSSGROS GROSSGROS RADIUM RADIUM TRACE METALSMETAL SGL

SWI 71197 18 25 19

ALPHA BETA 4 226 1 228 ANTIMONY ARSENIC CADMIUM CHROMIUM COPPER NICKEL ZINC

SW2 71197 ND ND

46 174 29 012 016 101 048 310 14 44 87 410 62 1100

CO



LEGEND

ACE ACETONE PGI
PIPTPISOPROPYLTOLU JIGI
TOLTOLUENE JIGI
ALPHAGROSSALPHAGROS ALPHA PCII
BETAGROSSBETAGROS BETA PCII
R226RADIUM 226 PCII
R228RADITJM 228 PCII

ASARSENIC TUGI NI NICKEI PGI
CDCDMIUM JIGI SBARILIMONY UG
CRCHRORNIURN JIGI ZNZINC UGH
CUCOPPER JIGI

SWI CATCH BASIN SAMPLE

TOPOGRAPHIC CONTOUR
LINE FT AMSL
LOCAIJON APPROXIMATE

GGASOUNE UST
DDIESEL UST
OWS OILWATER
SEPARATOR

IRI SITE

STATION BOUNDARY

201 BUILDING

CONSTITUENTSCONSTITUENT DETECTED IN

PHASE RI STORM SEWER
FIGURE 27 CATCH BASIN SAMPLESSAMPLE

143RD CCSQ SEATTLE ANGSANG
CADDWGI6O614IO5 SEATTLE WASHINGTON ERM

FIL

SCALE IN FEE

CRASSCRAS

SW
1RPSITE1

URIAE

USED
SW2

FORMER

FLZ

RHC

ASPHALT

COMMUNICATIONS
ADMINISTRATION

BLDG 201

FORMER WASIIRACK

LOCATION

LI
FORMER USTSUST

LIII

ASPHALT

OPEN SPACE

GRASSGRAS

SOUTH WILLOW STREET

KCSIIP4 41287



FINAL

2435 SUBSURFACE SOIL SAMPLING RESULTSRESULT

CONSTITUENTSCONSTITUENT DETECTED IN SUBSURFACE SOIL SAMPLESSAMPLE ARE SUMMARIZED ON

TABLESTABLE 26 AND 27 MAXIMUM CONCENTRATIONSCONCENTRATION OF CONSTITUENTSCONSTITUENT DETECTED IN

SUBSURFACE SOIL SAMPLESSAMPLE ARE PRESENTED ON FIGURESFIGURE 28 AND 29 THE

DETECTED CONCENTRATIONSCONCENTRATION OF GROSSGROS ALPHA GROSSGROS BETA RADIUM226 AND

RADIUM228 IN SELECTED SUBSURFACE SOIL SAMPLESSAMPLE EXCEED THE SITESPECIFIC

MEAN BACKGROUND CONCENTRATIONSCONCENTRATION OF THESE CONSTITUENTS NO OTHER

CONSTITUENTSCONSTITUENT WERE DETECTED IN SUBSURFACE SOIL SAMPLESSAMPLE AT CONCENTRATIONSCONCENTRATION

ABOVE PSGS

2436 QUARTERLY GROUNDWATER SAMPLING RESULTSRESULT

CONSTITUENTSCONSTITUENT DETECTED IN GROUNDWATER SAMPLESSAMPLE COLLECTED FROM MONITORING

WELLSWELL DURING THE PHASE RI ARE SUMMARIZED ON TABLESTABLE 28 THROUGH 211
MAXIMUM CONCENTRATIONSCONCENTRATION OF CONSTITUENTSCONSTITUENT DETECTED IN THESE GROUNDWATER

SAMPLESSAMPLE ARE PRESENTED ON FIGURESFIGURE 210 AND 211

TWO GROUNDWATER SAMPLESSAMPLE COLLECTED FROM BACKGROUND WELL WELL

BSOO4PZ CONTAINED CONCENTRATIONSCONCENTRATION OF TETRACHIOROETHENE PCE THAT

EXCEED THE MTCA METHOD CLEANUP LEVEL OF JIGI SELECTED SAMPLESSAMPLE

COLLECTED FROM ALL THE MONITORING WELLSWELL CONTAINED CONCENTRATIONSCONCENTRATION OF GROSSGROS

BETA RADIATION THAT EXCEED THE SITESPECIFIC MEAN BACKGROUND

CONCENTRATION DISSOLVED ARSENIC WAS DETECTED IN ONE GROUNDWATER

SAMPLE AT CONCENTRATION THAT EXCEEDSEXCEED THE MTCA METHOD CLEANUP

LEVEL OF JIGI

2437 CONCLUSIONSCONCLUSION AND RECOMMENDATIONSRECOMMENDATION OF THE PHASE RI REPORT

CONSTITUENTSCONSTITUENT DETECTED ABOVE PSGSPSG IN SOIL AT THE SEATTLE ANGSANG DURING THE

PHASE RI INCLUDE GROSSGROS ALPHA GROSSGROS BETA RADIUM226 AND RADIUM228

RADIONUCLIDES CONSTITUENTSCONSTITUENT DETECTED ABOVE PSGSPSG IN GROUNDWATER INCLUDE

BENZENE TCE PCE GROSSGROS BETA AND DISSOLVED ARSENIC THE PHASE RI

REPORT ERM 1998A CONCLUDED THAT THE RADIONUCLIDESRADIONUCLIDE DETECTED IN SOIL AND

GROUNDWATER REFLECT NATURALLY OCCURRING BACKGROUND CONCENTRATIONS THE

SINGLE REPORTED DETECTION OF ARSENIC IN ONE GROUNDWATER SAMPLE WAS

CONSIDERED AN ANOMALY BECAUSE ARSENIC WAS NOT DETECTED IN ANY OF FOUR

PRIOR OR SUBSEQUENT GROUNDWATER SAMPLESSAMPLE COLLECTED FROM THE SUBJECT

MONITORING WELL AND THERE ARE NO KNOWN SOURCESSOURCE OF ARSENIC AT THE STATION

221

KCSIIP4 41288



FINAL
TABLE 26CONSTITUENTSCONSTITUENT DETECTED IN PHASE RI BACKGROUND SUBSSUB WFACE SOIL SAMPLESSAMPLE143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

LOCATION DATE DEPTHFTBGSFTBG

RADIONUCLJDEG PCLG TRSSE METALSMETAL MGKG

AC CHROMIUM CPRR LEAD NICKEL SELEIUUIN ZINC

GROSSGROS GROSSGROS 5 SL
RADIUM 2L 1TL
RADIUM L1

981 101596

30 11 55 16 43 029 017 046 068 67 14 19 15 10 ND 27

70 50 151 41 069 021 134 068 22 ND 06 15

90 76 53 166 42 074 022 069 043 18 10 ND ND 16

SB2 101596

50 63 49 127 40 071 022 070 038 14 20 33 12 22

70 75 49 145 42 088 024 077 043 26 13 17 14 15 26

90 92 51 161 45 031 016 082 018 25 15 10 11 14

SL33 101596

30 128 59 157 42 076 024 087 042 87 17 15 20 14 28 30

70 81 53 160 41 066 023 038 040 08 10 ND 14

90 68 50 153 41 071 023 076 048 27 ND ND 1995 UCL MEAN CONCENTRATION 996 161 077 093 559 142 158 182 105 166 301PROJECT SCREENING GOAL 996 161 077 093 20 100 2960 250 1600 400 24000

RI REMEDIAL INVESTIGATION

MGI KG MILLIGRAMSMILLIGRAM PER

KILOGRAMPCIG PICOCURIESPICOCURIE PER GRAMND NOT DETECTED ABOVE LABORATORY METHOD REPORTING LIMITFTBGSFTBG FEET BELOW GROUND SURFACE

4 MARGIN OF ERROR PCIGUCL UPPER CONFIDENCE LIMITSHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED PROFRCT SCREENING GOALNOTE TH 95 UCL MEAN CONCENTRATION CALCULATION INCLUDED ALL RI BACKGROUND SAMPLES FOR SAMPLESSAMPLE THAT WERE NET FOR GIVEN CONSTITUENTVALUE EQUAL TO

ONEHALF OF THE ASSOCIATED METHOD REPORTING LIMIT WAS

USED IN THE 95 UCL MEAN CONCENTRATION CALCULATION PERWAC 173340708

CO



FINAL

V0C5 VOLATILE ORGANIC COMPOUNDSCOMPOUNDSVOC5 SERNIVOLATILE ORGANIC COMPOUNDSCOMPOUND

CF TRICHINROETHENEB2EHP BIS2RLHYLHEXYLPHTHAMGKG MILLIGRAMSMILLIGRAM PER KILOGRAMPCIG PICOCURIESPICOCURIE PER GRAMSG KG MICROGRAMSMICROGRAM PER KILOGRAMSHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED PROJECT SCREENING GOAL

TABLE 27CONSTITUENTSCONSTITUENT DETECTED IN PHASE RI SITECHARACTERI2ATIO SUBSURFACE SOIL SAMPLESSAMPLE143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

VOCSVOCSGJKG

SVOCAJL RADLOSSUDIDESRADLOSSUDIDE PCIG TRACE MTAL MGKGT45M1OO 5804
SB 04

DEPTHDATE101596101596

NA
NA

B2FHF ND
ND

GROSSGROS
IS 61

67 47

GROSSGROS BETA
147 40

166 42

RADIUM
226

07 024

062 022

RADIUM
228

061 039

013 058

ARSENIC
11

48

ADMIUIR
08

ND

THIM
16

17

COPPEE
35

23

LEAD
110

19

R4ICKEL
16

10

SAKNHIM
14

ZINC
100

39

SB 05 101596 NA ND 162 64 156 42 092 025 035 057 82 ND 14 26 45 12 14 47SBOSSBO5806

101596101596 NA
NA

ND
ND

124
125

60
58

169
114

42
41

033
061

017
022

062
121

052
073

54
31

ND
ND

19
16

25
16

18
10

24 15
08

40
10S5116DUP 10151 NA ND 131 60 155 42 048 020 076 057 NA NA NA NA NA NA NA NASB06 101596 NA ND 67 54 18 44 045 019 044 T62 ND ND NE 14S1106DUP 101596 NA NA NA NA NA NA NA NA NA NA 27 ND 15 11 ND 19SB07 101596 NA ND 161 64 171 43 131 032 085 064 13 ND 12 10 19 ND 16

SB 17

SB08SB08

J1596 1016961016969

NA
NA

NA

NA
ND

ND

NA

NA
4A

NA
111875914242 NA
39

NA
035

066

NA
020

NA
057021068044 NA
047

ND
11

45

NDND
ND

13
14

16

31
26

64
17

13
12

ND
ND

ND

15
89

38

SB 09

101696 NA ND 82 52 14

42 086 024 053 042 12 ND 13 21 76 10 ND 42SB09 DUP 101696 NA ND 105 55 157 42 063 021 056 047 20 ND 16 28 250 14 ND 2105009 101696 NA 3900 84 51 229 47 064 021 093 047 53 ND 16 18 13 16 ND 495010 101696 NA ND 64 49 142 41 076 026 101 045 43 NT 10 11 11 ND 19

SB 10 101696 NA ND 58 45 134 39 085 026 129 052 46 ND 11 15 18 ND 22SBIL F96SBLI 101696

MW 101796MW3 101796PROJECT REENING GOAL

NA ND 49

IY 41 058 021 054 048 ND 11 18 15 ND 28

NA
ND

170

ND
NA

NA

87
NA

NA

58
NA

NA

157
NA

NA

43
NA

NA

047
NA

NA

021
NA

NA

129
NA

NA

051
NA

NA

69
NA

NA

ND
NA

NA

18
NA

NA

22
NA

NA

20
NA

NA

20
NA

NA

ND
NA

NA

43
NA

NA500 71400 996 16 077 093 20 100 2960 250 1600 401 24000

FTBGSFTBG FEET BELOW GROUND SURFACE

ND NOT DETECTED ABOVE LABORATORY METHOD REPORTING LIMIT

NA NOT ANALYZED

1 MARGIN OF ERROR PCIGDUP DUPLICATE SAMPLE

1
COCD



FI

HJPHA

BETA JIE
R226J 07

R228 061

MAX
SB05

AIPHO ISZ

BETA 169

R226 092

R228 062

MAX
S806 COIIC DEP

HLPHO 125

BETA II

R226 061

R228 121

MAX

JPHC 161

BETO 171

R226 137

R228 085

MAX
SB09

92EHP 39

AJPHO 84

BETO 222

R226 036

R228 093

MAX
SBLI CONC DE

AIPHO L2J9

R228

LEGEND
MX CONEMAXIMUM CONCENTRATIO

DEPTHDEPTH OF MAXIMUM

CONCENTRATION IN FEET

BELOW GROUND SURFACE
TCETRICHLOROETHENE MGKG
B2EHPBIS2ETHYLHEXYL

PHTHALATE MGKG
ALPHAGROSSALPHAGROS ALPHA PCIG
BETAGROSSBETAGROS BETA PCIG
R226RADIUM 226 PCIG
R226RADIUM 228 PCIG
BOLD VALUESVALUE INDICATE DETECTI0

ABOVE THE ASSOCIATED PROJECT

SCREENING GOAL

BACKGROUND BORING

SITE CHARACTERIZATION BOR

MONITORING WELL

AJPHO 87

142

R226 066

R228 068

S004
MAX
CONC DCC

CRNI
MCX
1NNR

AIPHO

DEATH
MOX

203 SB

ISO

JN AGEM0
BLDGR226 I34

58J SN EPTH
SBI

JFTJ
1R226108II1O85T9

B03 CONC

DEATH

11

OETO

R226
166

074

CAS
SB

SB8
BURIAL

AIPHO 64

BETA 142

R226 095

R228 136

BETA 157

R226 058

FORM

0TH

COIN ONTH

LI
R226 076

R228 067 ORMER

ASPHALT

SIQ
OPEN SPACE

COMMUNICATIONS
ADMINISTRATION

BLDG 201

MAX13
FORMER WASHEACK

LOCATION

MW3

FORMER USTSUST

ASPHALT

0AEJ
SOUTH WILLOW STREET

SCALE IN FEET
201

TOPOGRAPHIC CONTOU

LJNE RR AMSL
LOCATION APPROX1MA

GCASOUNE USI
DDIESEL UST
OWS OILWATER
SEPARATO1

IR SITE

STATION BOUNDARY

BUILDING

MAXIMUM CONCENTRATIONSCONCENTRATION OF ORGANIC
COMPOUNDSCOMPOUND AND RADIONUCLIDESRADIONUCLIDE DETECTED

FIGURE 2B IN PHASE RI SUBSURFACE SOIL SAMPLESSAMPLE
143RD CCSQ SEATTLE ANGSANG

SEATTLE WASHINGTON ERM
SAAD4GE36I4IEOT

224
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FORMER WASHRACJ

LOCATION

LEGEND
MAX COFLCUAXIMUM CONCENTRATJON

DEPTHDEPTH OF MAXIMUM
CONCENTRATION IN FEET
BELOW GROUND SURFACE

ALL CONCENTRATIONSCONCENTRATION IN MILLIGRAMSMILLIGRAM
PER KILOGRAM MGKG

ASARSENIC

CDCADMIUM
CRCHROMJURN

CUCOPPER
PBLEAD
NINICKEL

SESELENIUM
ZNZINC

SB2 BACKGROUND BORING

SB SITE CHARACTERIZATION BORING

TOPOGRAPHIC CONTOUR
LINE FT AMSL
LOCATION APPROXIMATE

GGASOLN UST
DDIESEL UST
OWS OILWATER
SEPARATOR

IRP SITE

STATION BOUNDARY

BUILDING

MAXIMUM CONCENTRATIONSCONCENTRATION OF
METALSMETAL DETECTED IN PHASE RI

SUBSURFACE SOIL SAMPLESSAMPLE
143RD CCSQ SEATTLE ANGSANG

SEATTLE WASHINGTON

225

I1NAL

FORMER UST

ASPHALT

OPEN SPACE

100

CRASSCRAS

SOUTH WILLOWTREET
SCA IN FEET 201

KCSIIP4 41292



FINAL

COC

TABLE 28CONSTITUENTSCONSTITUENT DETECTED IN PHASE RI BACKGROUND GROUNDWATER SAMPLESSAMPLE143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

LOCATION DATE

VOLATILE ORGANIC COMPOUNDSCOMPOUND IIG1 RADIONUCLIDESRADIONUCLIDE PCI TRACE METAL ISGL11DCA PCE

111TCA TOLUENE

GROSSGROS GROSSGROS RADIUM RADIUM

BSOO4PZ

91796 03 38 37 ND 22 17 132

3 226 228 COPPER NICKEL ZINC91796 DUP 03 38 38 ND 02 11

21 02 018 008 051 ND ND ND11497 ND 51 24 ND 21 15

117
99

019 015 06 045 ND ND ND41197 71097

ND
ND

17
ND

33 ND
ND

13
09

13 68

18
17

002
004

012 025 04

012 029 038

ND ND
ND

61
ND

MWI

101896 ND ND ND ND 05

86 18 005 013 022 Q41 ND JD121796 ND ND ND ND 39 19

81
127

18
21

027 018 008 044 ND ND ND11497 ND ND ND 11 009

018 02 037 ND ND41197 ND ND ND ND

104 19 035 024 031 044 ND 61

71197 ND ND ND ND 03

II 103 19 022 015 002 037 ND 13 ND

95 UCL MEAN CONCENTRATION 0513 733 263 104

18 019 016 02 06 19 NDPROJECT SCREENING GOAL 800 200 40

209 113 0236 0258 806 966 51

RI REMEDIAL INVESTIGATIONDISSOLVED CONCENTRATIONSCONCENTRATION IN FILTERED SAMPLESSAMPLEND NOT DETECTED ABOVE LDBURATURY METHOD REPORTING LIMITND POSITIVE DETECTION WAS REPORTED BY THE LABORATORY FOR THISTHI CONSTITUENT IN THE SAMPLE INDICATED THE SAMPLE RESULT WAS QUALIFIED AS

NOT DETECTED BASED ONDETECTION OF THE CONSTITUENT IN AN

ASSOCIATED QUALITY CONTROL BLANK UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCY CONTRACT LABORATORYPROGRAM LOX AND 5X RULESPCII PICOCURIESPICOCURIE PER LITERMICROGRAMSMICROGRAM PER

LITER CONSTITUENT ABBREVIATIONSABBREVIATIONMARGIN OF ERROR PCIL 11DCA 11DICHIOROETHANEDUP DUPLICATE SAMPLE PCE TETRACHIOROETHENEUCL UPPER CONFIDENCE LIMIT 111TCA I11TRICHLOROETHANESHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED PROJECT SCREENING GOALNOTE THE 05 UCL MEAN CONCENTRATION CALCULATION INDUDED ALL RI BACKGROUND SAMPLES FOR SAMPLESSAMPLE THAT WERE ND FOR GIVEN CONSTITUENTVALUE EQUAL TO ONEHALF OF THE ASSOCIATED METHOD REPORTING LIMIT WAS USED IN THE CALCULATION PER WAC 173340708



FINAL
TABLE 2

LOCATION DATE ACETONE

CIS12DICHIOROETHENE 135TRIMETHYLBENZENE TETRACHIOROETHENE TRICHIOROETHENEBSOO5PZ 91796 ND ND 02 ND NDBSOO5PZ 71197 ND ND ND 47 NDBSOO6PZ 91796 ND ND 02 ND NDMW03 101896 18 ND ND ND NDMW03 101896 DUP 20 ND ND ND NDMW04 101896 11 ND ND ND 39MW04 121796 ND ND ND ND 27MW04 11497 ND ND ND ND 34MW04 41197 ND ND ND ND 32MW04 71197 ND ND ND ND 28MW05 101896 ND 56 ND ND NDMW05 121796 ND 49 ND ND NDMW05 11497 ND 27 ND ND NDMWOSMWO 41197 ND 14 ND ND NDMW05 41197 DUP ND 16 ND ND NDMWOSMWO 71097 ND 35 ND ND 21MW05 71097 DUP 28 ND ND NDPROJECT SCREENING GOAL 800 70 0507

CO

ALL CONCENTRATIONSCONCENTRATION IN MICROGRAMSMICROGRAM PER LITER TGLND NOT DETECTED ABOVE LABORATORY METHOD REPORTTHG LIMIT

ND POSITIVE DETECTION WAS

REPORTED BY THE LABORATORY FOR THISTHI CONSTITUENT IN THE SAMPLE INDICATED THE SAMPLE RESULT

WAS

QUALIFIED AS

NOT DETECTED BASED ON

DETECTION OF THE CONSTITUENT IN AN

ASSOCIATED QUALITY CONTROL BLANK UNITEDSTATESSTATE ENVIRONMENTAL PROTECTION AGENCY CONTRACT LABORATORY PROGRAM LOX AND 5X RULESDUP DUPLICATE SAMPLENOTE ONLY THE RESULTSRESULT FOR SAMPLESSAMPLE WITH TARGET ANALYTE DETECTIONSDETECTION ARE

SHOWN SAMPLESSAMPLE THAT WERE ND FOR ALL TARGET ANALYTESANALYTE ARE

NOT SHOWN

ORGANIC CONSTITUENTSCONSTITUENT DETECTED IN PHASE RI SITECHARACTERIZATIO GROUNDWATER SAMPLESSAMPLE143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

TJ



FINAL

TABLE 210

RADIONUCLIDESRADIONUCLIDE DETECTED IN PHASE RI SITECHARACTERIZATIO GROUNDWATER SAMPLESSAMPLE
143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

LOCATION DATE GROSSGROS ALPHA GROSSGROS BETA RADIUM 226 RADIUM228

91796 17 20 30 007 015 023 049

BSOO5PZ 11597 27 22 193 27 011 016 001 042

41097 014 10 142 Z2 011 012 043 044

71097 06 16 138 24 015 020 NA NA
917 96 01 16 103 25 004 013 029 045

BSOO6PZ 11497 01 13 115 20 014 018 014 036

41097 01 17 105 21 0131 097 007 045

71097 04 15 103 23 014 014 019 044

101896 04 13 88 21 004 015 02 043

121796 37 20 128 21 011 016 01 041

MW02 11597 05 13 115 20 004 011 007 035

11597 DUP 04 12 115 20 008 013 014 FT42

41097 08 13 108 19 004 014 011 042

71097 01 13 111 25 011 013 06 042

101896 02 14 83 18 009 017 143 047

1018 96 DUP 78 27 89 18 015 015 188 047

121796 28 89 26 012 017 036 042

MW03 121796 DUP 18 19 21 0023 010 015 040

11597 02 10 82 18 021 017 012 051

41097 14 16 148 22 013 013 026 044

71097 03 17 173 29 016 015 078 061

101896 108 39 172 30 02 017 065 040

121796 48 28 191 31 005 013 009 044

MW04 11497 03 15 164 25 01 019 019 044

41097 02 12 129 21 011 013 026 037

71097 067 07 111 21 0101 010 015 44

101896 01 21 123 29 05 026 152 044

121796 52 34 133 32 013 013 035 037

MW05 11497 19 28 106 30 021 019 003 043

41097 13 17 89 20 016 014 04 039

41097 DUP 03 21 71 23 016 015 001 035

71097 04 14 99 24 009 011 053 047

PROJECTSCREERNNG GOAL 15 113

ALL CONCENTRATIONSCONCENTRATION IN PICOCURIESPICOCURIE PER LITER PCII
DUP DUPLICATE SAMPLE

NA NOT ANALYZED

1 MARGIN OF ERROR PCII
SHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED PROJECT SCREENING GOAL

228

KCSIIP4 41295



FINAL

TABLE 2FL

TRACE METALSMETAL DETECTED IN PHASE RI SITECHARACTERIZATIO GROUNDWATER SAMPLESSAMPLE

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

LOCATION DATE ARSENIC COPPER NICKEL ZINC

917 ND ND 60 10

BSOO5PZ 11597 ND ND 15 ND
41197 ND ND ND
71197 ND ND ND
91796 ND ND 40 ND

BSOO6PZ 11497 ND ND ND
41197 ND ND 10 ND
71197 ND ND

121796 ND 15 ND
MW02 11597 ND 10 20 ND

11597 DUP ND 11 21 50

41097 ND 20 16 ND
71197 ND ND 17 ND
11597 ND ND ND 46

MW03 41197 ND ND ND
71197 ND 13 ND ND
121796 ND ND ND

MW04 11497 ND ND 270

41197 ND ND ND
1217 ND ND
11497 ND ND 10 ND

MW05 41197 MD ND ND
41197 DUP ND ND ND

710 97 ND ND ND
71097 DUP MD ND ND

PROJECT SCREENING GOAL 1000 100 5000

ALL CONCENTRATIONSCONCENTRATION IN MICROGRAMSMICROGRAM PER LITER JIGI

VALUESVALUE SHOWN REPRESENT DISSOLVED CONCENTRATIONSCONCENTRATION IN FILTERED SAMPLES

DUP DUPLICATE SAMPLE

ND NOT DETECTED ABOVE LABORATOLY METHOD REPORTING LIMIT

ND POSITIVE DETECTION WAS REPORTED BY THE LABORATORY FOR THISTHI CONSTITUENT IN THE SAMPLE

INDICATED THE SAMPLE RESULT WAS QUALIFIED AS NOT DETECTED BASED ON DETECTION OF THE

CONSTITUENT IN AN ASSOCIATED QUALITY CONTROL BLANK UNITED STATESSTATE ENVIRONMENTAL

PROTECTION AGENCY CONTRACT LABORATORY PROGRAM LOX AND 5X RULES

SHADED CELLSCELL INTHCATE DETECTION ABOVE THE ASSOCIATED
PROJECT SCREENING GOAL

NOTE ONLY THE RESULTSRESULT FOR SAMPLESSAMPLE WITH
TARGET ANALYTE DETECTIONSDETECTION ARE SHOWN SAMPLESSAMPLE THAT WERE

ND FOR ALL TARGET ANALYTESANALYTE ARE NOT SHOWN

229
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MOX
MW2 CONC DOTE FRE

ALPHA 37 12J1796

R228 5I 7LL097LL
MOX

BSOO6PZ CO DOTE FRE

L35TMO C2 91796 IL
ALPHA 04 71097
BETA 11497

R226 014 11497
R228 91796

135TMB 02 91796

R226 71097
R228 41097

MAX
CARIC DATE FRE

ACETONE 18 101896
ALPHA 121796
BETA 173 71097

R226 021 11597

LEGEND
MAX CANCMAXIMUM CONCENTRATION

DATEDATE OF MAXIMUM CONCENTRATION

FREQNO OF DETECTIONS
NO OF SAMPUNG EVENTSEVENT

ALPRAGROSSALPRAGROS ALPHA PCII
BETAGROSSBETAGROS BETA PCII
R226RADIUM 228 PCII
R228RADIUM 228 PCII
PCETERACHLOROETHENE UGH
LLDCA1L DICHLOROETHANE UGL
111 TCAT 11 TRICEILOROETHANE TGL
CIS1 2FLCECIS1

DICHLOROETHENE IGL
135TMBI35 TRIMETHYLBENZENE IG
TCETRICHLOROETHENE IIGI

ACETONE AND TOLUENE IN JIGI

BOLD VALUESVALUE INDICATE DETECTION ABC

THE ASSOCIATED PROJECT SCREENING GO

MW4 MONITORING WELL

GGASOLINE UST
DDIESEL UST
OWS OILWATER
SEPARATOR

IRP SITE

STATION BOUNDARY

BUILDING

FIL

11OCA
PCE

TCA

ALPHA

BETO

R226
R228

91796
I 41197
IL 917962 91796

91796Q 91796
Q2 41197

IL

MW2G BETA ILL 12J17J96

R225 011 7109715

IRP SITE 1
BU1IAL SITE

TE FREA

1O
SCALE IN FEET

MAX
C20 DOTE

BLDG 20

MWI BSOO4PZ
BAC CKGROIJND WELL

MAX
1 CONC B0F OUND TANK

TOLUENE 11 14 97 BSOO4P7CONC
ALPHA 39 12 17 96

BETO 127 12 17 96

R226 035 14 97
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THE PHASE RI REPORT RECOMMENDED FURTHER INVESTIGATION OF THE SOUTHERN

AND NORTHWEST PORTIONSPORTION OF THE STATION TO DETERMINE THE SOURCE AND EXTENT

OF DISSOLVED VOLATILE ORGANIC COMPOUNDSCOMPOUND VOCSVOC IN GROUNDWATER THE

PHASE RI REPORT ALSO RECOMMENDED USING THE DATA COLLECTED DURING THE

ADDITIONAL
INVESTIGATIONSINVESTIGATION TO REFINE AS NECESSARY THE PRELIMINARY ESTIMATESESTIMATE

OF HUMAN HEALTH RISKSRISK OBTAINED FROM THE PHASE BASELINE RISK ASSESSMENT

232
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SECTION 30

ENVIRONMENTAL SE1TING

THISTHI SECTION DESCRIBESDESCRIBE THE ENVIRONMENTAL SETTING AT THE SEATTLE ANGSANG TO

ESTABLISH REFERENCE FOR THE WORK PERFORMED DURING THE RI

31 CLIMATE

THE CLIMATE IN THE SEATTLE AREA IS CHARACTERIZED BY MILD SUMMERSSUMMER AND COOL

WINTERSWINTER WITH LONG SPRING AND FALL SEASONS IN WINTER THE AVERAGE DAILY

TEMPERATURE RANGESRANGE FROM 37 TO 47 DEGREESDEGREE FAHRENHEIT WHILE IN

SUMMER THE AVERAGE DAILY TEMPERATURE RANGESRANGE FROM 55 TO 72 F THE

AVERAGE ANNUAL PRECIPITATION IS 3884 INCHESINCHE INCLUDING 74 INCHESINCHE OF SNOW

THE GREATEST PERCENTAGE OF RAINFALL OCCURSOCCUR IN THE WINTER MONTHSMONTH FROM

NOVEMBER TO JANUARY THE AVERAGE MONTHLY PRECIPITATION RANGESRANGE FROM

089 INCHESINCHE IN JULY TO 629 INCHESINCHE IN DECEMBER THE HEAVIEST 24HOUR

RAINFALL OF 374 INCHESINCHE WAS RECORDED ON 56 OCTOBER 1981 RAINFALL

INTENSITY BASED ON 2YEAR 24HOUR DURATION IS 20 INCHES FREEWATER

SURFACE EVAPORATION IN THE SEATTLE AREA IS APPROXIMATELY 25 INCHESINCHE PER

YEAR RESULTING IN NET PRECIPITATION OF 1384 INCHESINCHE PER YEAR THE

PREVAILING WIND IS FROM THE SOUTHWEST AND THE HIGHEST AVERAGE WIND

SPEED OF 98 MILESMILE PER HOUR OCCURSOCCUR DURING MARCH OPTECH 1995

32 TOPOGRAPHY

THE SEATTLE ANGSANG IS IN KING COUNTY IN THE PUGET SOUND LOWLANDSLOWLAND

PHYSIOGRAPHIC PROVINCE THE PUGET SOUND LOWLANDSLOWLAND IS NORTHSOUTH

TRENDING STRUCTURAL AND TOPOGRAPHIC DEPRESSION BORDERED ON THE WEST BY

THE OLYMPIC MOUNTAINSMOUNTAIN AND ON THE EAST BY THE CASCADE RANGE THE

LOWLANDSLOWLAND EXTEND NORTH FROM THE OREGONWASHINGTON STATE LINE TO THE

CANADIAN BORDER

THE TERRAIN AT THE STATION IS FLAT AND LEVEL WITH SURFACE ELEVATION OF

APPROXIMATELY 14 FEET ABOVE MEAN SEA LEVEL

31
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33 GEOLOGY

GEOLOGIC MAP OF THE SEATTLE WASHINGTON AREA AND GENERALIZED

STRATIGRAPHIC COLUNM FOR THE PUGET SOUND AREA ARE PRESENTED ON FIGURESFIGURE

31 AND 32 RESPECTIVELY

THE SEATTLE ANGSANG IS SITUATED IN THE CENTRAL PORTION OF THE PUGET SOUND

LOWLANDSLOWLAND BROAD GLACIAL DRIFT PLAIN THAT IS DISSECTED BY NETWORK OF

DEEP MARINE EMBAYMENTS THE SITE IS LOCATED WITHIN THE NORTHSOUTH

TRENDING DUWAMISH VALLEY ON THE DUWAMISH WATERWAY FLOOD PLAIN

FORMER MARINE EMBAYMENT THAT HAS BEEN FILLED WITH SEDIMENT SINCE THE

END OF THE LAST GLACIATION REFERRED TO LOCALLY AS THE VASHON GLACIATION THE

DUWAMISH VALLEY IS BOUNDED ON THE EAST AND WEST BY UPLANDSUPLAND OF GLACIAL

DRIFT AND BEDROCK

GLACIAL SEDIMENT DEPOSITSDEPOSIT KNOWN COLLECTIVELY AS THE VASHON DRIFT

REPRESENT THE LAST MAJOR ADVANCE AND RETREAT OF GLACIAL ICE IN THE PUGET

SOUND AREA AND COMMONLY OVERLIE SEQUENCE OF OLDER GLACIAL AND

NONGLACIAL SEDIMENTSSEDIMENT THROUGHOUT THE SITE VICINITY NEAR THE SITE AT LEAST 75

FEET OF RECENT ALLUVIUM DEPOSITED BY THE DUWAMISH RIVER OVERLIESOVERLIE THE

VASHON DRIFT DEPOSITS

ALLUVIAL DEPOSITSDEPOSIT IN THE DUWAMISH VALLEY PRIMARILY RANGE FROM SILT

THROUGH SILTY
SAND TO FINE TO MEDIUM SAND THE ALLUVIAL DEPOSITSDEPOSIT EXHIBIT

GRADATION COMMON TO MEANDERING RIVERSRIVER WHICH TYPICALLY PRODUCE

INTERMITTENT LAYERING OF SILTSSILT AND SANDSSAND WITH OCCASIONAL LAYERSLAYER OF PEAT AND

OTHER ORGANIC MATERIAL DEPOSITED IN MARSH AREAS

IN THE 1910S1910 MUCH OF THE DUWAMISH VALLEY WAS RAISED WITH FILL TO

ACCOMMODATE DEVELOPMENT THE MEANDERING DUWAMISH RIVER WAS

CHANNELIZED IN ITS PRESENT POSITION DURING THISTHI TIME PRIOR TO EXTENSIVE

FILLING AND REGRADING IN THE VICINITY OF THE SEATTLE ANGSANG BETWEEN 1917 AND

1919 MEANDER OF THE DUWAMISH RIVER FLOWED ALONG THE EASTERN SITE

BOUNDARY FILL MATERIALSMATERIAL IN THE FORMER CHANNEL BED IN THE VICINITY OF THE

STATION CONSIST OF UP TO FEET OF SILTY SAND TO FINE SAND AND UP TO 10 FEET OF

COAL ASH CLINKERSCLINKER AND BRICK FRAGMENTS SOILSSOIL BELOW THE COAL COMBUSTION

RESIDUE CONSIST OF FINE SAND WITH TRACE GRAVEL TO DEPTH OF AT LEAST 35 FEET

BGS OPTECH 1995

THE SUBSURFACE DATA COLLECTED DURING THE PASI AND RI DRILLING ACTIVITIESACTIVITIE

INDICATE THAT THE NEARSURFACE GEOLOGY AT THE SEATTLE ANGSANG IS

PREDOMINANTLY COMPOSED OF TWO UNITS THE FIRST UNIT IS SILTY SAND FILL

MATERIAL PRESENT TO DEPTH OF APPROXIMATELY FEET BGS THE FILL MATERIAL IS

32
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CONSISTENT WITH THE DESCRIPTIONSDESCRIPTION OF THE MATERIAL USED TO RAISE THE

DUWAMISH VALLEY FOR DEVELOPMENT IN THE 1910S THE SECOND UNIT CONSISTSCONSIST

PRIMARILY OF WELLSORTED FINEGRAINED SAND PRESENT FROM APPROXIMATELY

FEET BGS TO THE MAXIMUM DEPTH EXPLORED AT THE STATION DURING THE PASI
AND RI 215 FEET BGS FIGURESFIGURE 33 34 AND 35 SHOW GEOLOGIC CROSS

SECTIONSSECTION THROUGH THE STATION GENERATED FROM PASI AND PHASE RI DATA

34 SOILSSOIL

THE UNITED STATESSTATE DEPARTMENT OF AGRICULTURE CLASSIFIED THE SOIL UNDERLYING

THE SEATTLE ANGSANG AS UNCLASSIFIED URBAN LAND URBAN LAND IS SOIL THAT HAS

BEEN MODIFIED BY THE DISTURBANCE OF THE NATURAL LAYERSLAYER WITH ADDITIONSADDITION OF

FILL MATERIAL SEVERAL FEET THICK TO ACCOMMODATE LARGE INDUSTRIAL AND

HOUSING INSTALLATIONS IN THE DUWAMISH VALLEY THE FILL RANGESRANGE FROM ABOUT

FEET TO MORE THAN 12 FEET THICK AND FROM GRAVELLY SANDY LOAM TO GRAVELLY

LOAM IN TEXTURE THE EROSION HAZARD IS SLIGHT TO MODERATE OPTECH 1995

TWO SOIL BORINGSBORING WERE DRILLED AT THE SEATTLE ANGSANG AND FIVE DUTCH CONE

PENETROMETER SAMPLESSAMPLE WERE ANALYZED BY HART CROWSER AND ASSOCIATESASSOCIATE

INC DURING SOIL STUDIESSTUDIE CONDUCTED AT THE STATION IN 1974 AND 1982 SANDY

SILT TO SILTY SAND WAS THE MOST COMMON SEDIMENT WITHIN THE UPPERMOST

10 FEET OF UNCONSOLIDATED SEDIMENTS SAND WITH OCCASIONAL THIN SILTY

LAYERSLAYER WAS THE PREDOMINANT LITHOLOGY ENCOUNTERED FROM DEPTH OF 10 TO

50 FEET BGS OPTECH 1995

35 SURFACE WATER HYDROLOGY

THE SEATTLE ANGSANG IS LOCATED APPROXIMATELY 12 MILE FROM THE MAIN

CHANNEL OF THE DUWAMISH WATERWAY MAJOR SURFACE WATER DRAINAGE FOR

WESTERN WASHINGTON BETWEEN 1917 AND 1919 THE MEANDERSMEANDER OF THE

DUWAMISH RIVER WITHIN SEATTLE CITY LIMITSLIMIT WERE FILLED IN AND THE

DUWAMISH WATERWAY WAS FORMED PORTION OF MEANDER NEAR NORTH

BOEING FIELD WAS NOT FILLED IN AND THISTHI BECAME THE PRESENTDAY SLIP
NO

SEE FIGURE 11

THE FEDERAL EMERGENCY MANAGEMENT AGENCY REPORTED THAT THE

DUWAMISH DRAINAGE BASIN COMPRISESCOMPRISE 450 SQUARE MILES THE DRAINAGE

BASIN INCLUDESINCLUDE THE DUWAMISH AND GREEN RIVERS APPROXIMATELY 35 MILESMILE

NORTHWEST OF THE STATION THE DUWAMISH WATERWAY DISCHARGESDISCHARGE INTO ELLIOT

BAY ON THE PUGET SOUND
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KCSIIP4 41304



VIR

BACKGROUND
SOIL BORING

EXISTING MONITORING

JULY 199B

TOPOGRAPHIC CONTOU
LINE FT AMSL
LOCATION APPROXIMA

GGASOLJNE UST
DDIESEL UST
OWS OILWATER
SEPARATOR

GEOLOGIC CROSSSECTION

FIGURE 33 LOCATION MAP

143RD CCSQ SEATTLE ANGSANG
SEDWPE06141E061 SEATTLE WASHINGTON

ERVI

36

10

SCALE IN FEET

SITE CHARACTERIZATIC
SOIL BORING

GEOPROBE LOCATION

STATION BOIJNDARY

KCSIIP4 41305



NORTHWEST

15

CL

10

RI

10

SOUTHEAST

FINAL

GEOLOGIC CROSSSECTION AA
FIGURE 34

143RD CCSQ SEATTLE ANGSANG
SIDDWSO14TO814I SEATTLE WASHINGTON ERM

SBI 550 559 557

LEGEND

SAND AND GRAVEL SUBBASE SILTY SAND SANDY SILT WATER TABLE

SILT SAND
HORIZONTAL SCALE IN PENT

KCSIIP4 41306



SOUTHWEST WRTHEAST

ND

TY SAND SANDY SILT WATER TABLE

TOO

HORIZONTAL SCALE IN FEET

FIGURE 35 J1I1F

ERM
5DDWGEO6I41EOE

FINAL

15
MWB IW2

15

DL

DL

DL

LOC

DL

DL

DL

DL

DL

DL

DL

DL
1

DL

10

DL

DL

DL

DL
R

DL

DL

10 10

KCSIIP4 41307



FINAL

THE DUWAMISH WATERWAY IS THE ONLY FRESH WATER BODY DOWNGRADIENT OF

THE STATION ACCORDING TO THE SEATTLE WATER DEPARTMENT THE DUWAMISH

WATERWAY IS NOT USED FOR DRINKING WATER OPTECH 1995 SURFACE WATER

RUNOFF AT THE SEATTLE ANGSANG FLOWSFLOW INTO SERIESSERIE OF CATCH BASINSBASIN THAT ARE TIED

INTO THE MUNICIPAL STORM SEWER FIGURE 36 ILLUSTRATESILLUSTRATE THE STORM DRAIN

SYSTEM AT THE STATION

36 HYDROGEOLOGY

THISTHI SECTION DESCRIBESDESCRIBE THE REGIONAL AND LOCAL HYDROGEOLOGY IN THE VICINITY

OF THE SEATTLE ANGSANG AND SUMMARIZESSUMMARIZE THE HYDROGEOLOGIC CONDITIONSCONDITION

ENCOUNTERED AT THE STATION DURING THE RI

361 REGIONAL HYDROGEOLOGY

GROUNDWATER IN THE DUWAMISH VALLEY OCCURSOCCUR IN TWO LITHOSTRATIGRAPHIC

UNITS SHALLOW GROUNDWATER IS PRESENT WITHIN RIVER ALLUVIUM UNIT THISTHI

UNIT UNDERLIESUNDERLIE THE SEATTLE ANGSANG AND IS DESCRIBED IN THE FOLLOWING SECTION

DEEPER GROUNDWATER REPORTEDLY EXISTSEXIST BENEATH THE RIVER ALLUVIUM UNIT IN

UNCONSOLIDATED GLACIAL DEPOSITSDEPOSIT LUZIER 1969 CHARACTERISTICSCHARACTERISTIC OF THISTHI

DEEPER AQUIFER ARE UNKNOWN GROUNDWATER PROBABLY FLOWSFLOW TOWARD THE

DUWAMISH RIVER AND THUSTHU TO ELLIOT BAY WITHIN THE DEEPER AQUIFER OPTECH

1995

THE SEAULE WATER DEPARTMENT HAS NO MUNICIPAL WELLSWELL WITHIN MILESMILE OF

THE STATION AND RECORDSRECORD OBTAINED FROM THE WDOE INDICATE THAT THERE ARE

NO PRIVATE DRINKING WATER WELLSWELL WITHIN 1MILE RADIUSRADIU OF THE STATION THE

SURROUNDING POPULATION OBTAINSOBTAIN DRINKING WATER FROM MUNICIPAL WATER

SOURCE OPTECH 1995

THE EDR ENVIRONMENTAL DATABASE REPORT PREPARED AS PART OF THE PHASE

RLFSRLF WORK PLAN PRESENTSPRESENT DATA REGARDING WATER SUPPLY WELLSWELL IN THE

USEPASUSEPA DATABASE AND WELLSWELL INCLUDED IN THE UNITED STATESSTATE GEOLOGICAL

SURVEYSSURVEY DATABASE THE WELLSWELL IDENTIFIED IN THE EDR REPORT ARE GREATER THAN

MILE FROM THE SEATTLE ANGSANG ERM 1996

THE PASI REPORT IDENTIFIED WELLSWELL WITHIN 4MILE RADIUSRADIU OF THE SEATTLE

ANGS THE WELLSWELL WERE IDENTIFIED BASED ON REVIEW OF STATE RECORDS

CONSTRUCTION DETAILSDETAIL USE AND OWNERSHIP INFORMATION FOR THE WELLSWELL

IDENTIFIED DURING THE PASI ARE SUMMARIZED IN OPTECH 1995

39
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362 LOCAL HYDROGEOLOGY

UNCONFINED GROUNDWATER GENERALLY OCCURSOCCUR AT DEPTHSDEPTH OF TO 11 FEET BGS IN

THE VICINITY OF THE SEATTLE ANGSANG WITHIN THE UPPER PART OF THE RECENT RIVER

ALLUVIUM PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION IN THE AREA HAVE FOUND THAT

GROUNDWATER ELEVATIONSELEVATION ARE INFLUENCED BY SEASONAL PRECIPITATION AND IF

CLOSE ENOUGH TO THE DUWAMISH WATERWAY BY TIDAL FLUCTUATIONS

GROUNDWATER FLOW IN THE VICINITY OF THE STATION IS GENERALLY TOWARD THE

WEST SOUTHWEST AND SOUTH TOWARD THE DUWAMISH WATERWAY AT

GRADIENT OF APPROXIMATELY 0002 FEET PER FOOT OPTECH 1995

363 SITE HYDROGEOLOGIC CONDITIONSCONDITION

HYDROGEOLOGIC DATA COLLECTED DURING THE PHASE RI INDICATE THAT

UNCONFINED GROUNDWATER EXISTSEXIST AT DEPTHSDEPTH OF TO 10 FEET BGS AT THE SEATTLE

ANGS THE INFERRED GROUNDWATER FLOW DIRECTION IS TOWARD THE SOUTH

REPRESENTATIVE POTENTIOMETRIC SURFACE MAPSMAP GENERATED FROM THE PHASE RI

GROUNDWATER ELEVATION DATA ARE SHOWN ON FIGURESFIGURE 37 AND 38 AS SHOWN

ON FIGURESFIGURE 37 AND 38 GROUNDWATER AT THE STATION RESPONDSRESPOND QUICKLY TO

SEASONAL PRECIPITATION DURING THE WET SEASON GROUNDWATER ELEVATIONSELEVATION

INCREASED APPROXIMATELY FEET BETWEEN OCTOBER 1996 AND JANUARY 1997

SLUG TESTSTEST WERE PERFORMED ON MONITORING WELL MW3 DURING THE PHASE

RI HYDRAULIC CONDUCTIVITY ESTIMATESESTIMATE RANGING FROM 125X10 TO 609X10
FEET PER SECOND WERE CALCULATED FOR MONITORING WELL MW3 THESE RESULTSRESULT

ARE CONSISTENT WITH THE PREDOMINANT SAND LITHOLOGY AT THE SITE

37 CRITICAL HABITATSHABITAT AND ENDANGEREDTHREATENE SPECIESSPECIE

NO CRITICAL HABITATSHABITAT OR ENDANGERED OR THREATENED SPECIESSPECIE HAVE BEEN

IDENTIFIED WITHIN MILESMILE OF THE SEATTLE ANGSANG OPTECH 1995
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SECTION 40

FIELD PROGRAM METHODSMETHOD

41 SUMMARY

THISTHI SECTION SUMMARIZESSUMMARIZE THE ELEMENTSELEMENT OF THE PHASE II RI FIELD PROGRAM
DEVIATIONSDEVIATION FROM THE PHASE II RIFSRIF WORK PLAN ERM 1998B DATA

VALIDATION AND DISPOSITION OF INVESTIGATIONDERIVE WASTESWASTE ARE ALSO

DESCRIBED THE RESULTSRESULT OF THE PHASE II RI FIELD INVESTIGATION ARE PRESENTED

IN SECTION 50

THE PURPOSE OF THE PHASE II RI WAS TO FURTHER DEFINE THE NATURE AND EXTENT

OF COPCSCOPC IN SOIL AND GROUNDWATER AT THE SEATTLE ANGS SPECIFICALLY THE

OBJECTIVESOBJECTIVE OF THE PHASE II RI FIELD INVESTIGATION WERE TO

IDENTIFY AND CHARACTERIZE POTENTIAL SOURCESSOURCE AND EXTENT OF VOCSVOC IN

SHALLOW SOIL AND GROUNDWATER

DETERMINE TRENDSTREND IN THE CONCENTRATIONSCONCENTRATION OF VOCSVOC IN GROUNDWATER AND

EVALUATE COMPLIANCE WITH ARARSARAR AND

DETERMINE THE LATERAL EXTENT OF PETROLEUM HYDROCARBON CONTAMINATION

IN SOIL SURROUNDING PASI SOIL BORING BSOO3BH

FIELD INVESTIGATIONSINVESTIGATION WERE CONDUCTED IN THE SOUTHERN AND NORTHWEST

PORTIONSPORTION OF THE STATION WHERE VOCSVOC WERE PREVIOUSLY DETECTED IN

GROUNDWATER DURING PHASE I TECHNICAL MEMORANDA FOR FIELD ACTIVITIESACTIVITIE ARE

INCLUDED IN APPENDIX A THE PHASE II FIELD INVESTIGATION CONSISTED OF THE

FOLLOWING ACTIVITIESACTIVITIE

COLLECTION OF SUBSURFACE SOIL VAPOR SOIL AND GROUNDWATER SAMPLESSAMPLE

USING DIRECTPUSH TECHNOLOGY

INSTALLATION AND QUARTERLY SAMPLING OF GROUNDWATER MONITORING WELLSWELL
AND

41
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LOCATION AND ELEVATION SURVEY OF THE PHASE II RI DIRECTPUSH SOIL AND

GROUNDWATER SAMPLING LOCATIONSLOCATION AND GROUNDWATER MONITORING WELLS

42 DEVIATIONSDEVIATION FROM THE WORK PLAN

FIVE DEVIATIONSDEVIATION FROM THE PHASE II RIFSRIF WORK PLAN OCCURRED DURING FIELD

ACTIVITIESACTIVITIE

THE DIRECTPUSH BOREHOLESBOREHOLE WERE ABANDONED BY SIMULTANEOUSLY POURING

BENTONITE CHIPSCHIP AND TAP WATER INTO THE OPEN HOLESHOLE INSTEAD OF BY

GROUTING WITH TREMIE PIPE AS SPECIFIED IN THE WORK PLAN

THE FIELD QUALITY ASSURANCEQUALITY CONTROL QAQC SAMPLE NAMING
CONVENTION SAMPLE IDENTIFIERSIDENTIFIER DIFFERED FROM THE CONVENTION DESCRIBED

IN THE WORK PLAN THISTHI CHANGE WAS IMPLEMENTED TO SIMPLIFY

SUBSEQUENT DATA REVIEW

DURING THE FIRST QUARTERLY GROUNDWATER SAMPLING EVENT ALL OF THE

MONITORING WELLSWELL AT THE STATION 13 WELLSWELL TOTAL WERE SAMPLED AFTER THE

FIVE NEW PHASE II WELLSWELL WERE INSTALLED THE WORK PLAN INDICATED THAT

THE EIGHT PREEXISTING WELLSWELL WOULD BE SAMPLED PRIOR TO THE SOIL VAPOR

SURVEY AND THAT THE FIVE NEW WELLSWELL WOULD BE SAMPLED FOLLOWING

COMPLETION AND DEVELOPMENT OF THESE WELLS

ONE SOIL SAMPLE WAS COLLECTED FROM EACH NEW MONITORING WELL BORING

FOR VOC ANALYSISANALYSI FIVE SAMPLESSAMPLE TOTAL THE COLLECTION OF SOIL SAMPLESSAMPLE
FROM MONITORING WELL BORINGSBORING WAS NOT INCLUDED IN THE WORK PLAN

BEGINNING WITH THE SECOND QUARTERLY GROUNDWATER SAMPLING EVENT

ISOPROPANOL WAS USED INSTEAD OF METHANOL FOR THE FINAL EQUIPMENT
DECONTAMINATION SPRAY RINSE THISTHI CHANGE WAS IMPLEMENTED TO AVOID

THE HAZARDOUSHAZARDOU WASTE STORAGE AND HANDLING ISSUESISSUE ASSOCIATED WITH SPENT

METHANOL

THESE DEVIATIONSDEVIATION WERE APPROVED BY THE ANG PROJECT MANAGER NO OTHER

DEVIATIONSDEVIATION FROM THE PHASE II RIFSRIF WORK PLAN OCCURRED DURING FIELD

ACTIVITIES
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43 FIELDSCREENING ACTIVITIESACTIVITIE

SOIL SAMPLESSAMPLE COLLECTED DURING THE PHASE II RI WERE FIELDSCREENED FOR

ORGANIC VAPORSVAPOR USING PHOTOIONIZATION DETECTOR PID THE FOLLOWING

PROCEDURE WAS USED TO FIELDSCREEN SOIL SAMPLES FIRST PORTION OF EACH

SOIL SAMPLE WAS PLACED IN RESEALABLE PLASTIC BAG AND THE BAG WAS

IMMEDIATELY SEALED THE SAMPLE WAS THEN GENTLY AGITATED FOR

APPROXIMATELY 30 SECONDSSECOND AND LEFT TO EQUILIBRATE AT AMBIENT TEMPERATURE

OUT OF DIRECT SUNLIGHT FOR AT LEAST 15 MINUTES FOLLOWING THE EQUILIBRATION

PERIOD THE TOTAL ORGANIC VAPOR CONCENTRATION OF THE SOIL SAMPLE WAS

MEASURED BY CAREFULLY PUSHING THE PID PROBE THROUGH THE WALL OF THE

PLASTIC BAG INTO THE HEADSPACE ABOVE THE SAMPLE THE MAXIMUM PID

READING OBSERVED FOR EACH SAMPLE WAS RECORDED ON THE BOREHOLE LOG

APPENDIX B

44 CONFIRMATION ACTIVITIESACTIVITIE

THISTHI SECTION DESCRIBESDESCRIBE THE CONFIRMATION ACTIVITIESACTIVITIE PERFORMED DURING THE

PHASE II RI SUMMARY OF THE SAMPLING AND ANALYTICAL TESTING CONDUCTED

DURING THE PHASE II RI IS PROVIDED ON TABLE 41

441 SOIL VAPOR SAMPLING

SOIL VAPOR SAMPLESSAMPLE WERE COLLECTED FROM 40 LOCATIONSLOCATION TO SCREEN FOR
POTENTIAL

SOURCESSOURCE OF VOCSVOC IN SOIL THE SOIL VAPOR SURVEY FOCUSED ON THE NORTHWEST

AND SOUTHERN PORTIONSPORTION OF THE STATION WHERE VOCSVOC WERE PREVIOUSLY

DETECTED IN GROUNDWATER AT CONCENTRATIONSCONCENTRATION ABOVE ARARS THE SOIL VAPOR

SAMPLING LOCATIONSLOCATION ARE SHOWN ON FIGURE 41 THE SOIL VAPOR SAMPLESSAMPLE WERE

COLLECTED FROM APPROXIMATELY FEET BGS USING STRATAPROBE DIRECTPUSH

RIG AND WERE ANALYZED FOR VOCSVOC IN MOBILE FIELD LABORATORY

442 DIRECTPUSH SOIL AND GROUNDWATER SAMPLING

DIRECTPUSH SUBSURFACE SOIL AND GROUNDWATER SAMPLESSAMPLE WERE COLLECTED FROM

20 LOCATIONSLOCATION TO CHARACTERIZE THE EXTENT AND POTENTIAL SOURCESSOURCE OF VOCSVOC IN

SHALLOW SOIL AND GROUNDWATER THE DIRECTPUSH SOIL AND GROUNDWATER

SAMPLING FOCUSED ON THE NORTHWEST AND SOUTHERN PORTIONSPORTION OF THE STATION
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VOCSVOC VOLATILE ORGANIC COMPOUNDSCOMPOUNDTPH TOTAL PETROLEUM HYDROCARBONSHYDROCARBONWTPILHCID WASHINGTON TPH HYDROCARBON IDENTIFICATION METHODQAQC QUALITY ASSURANCEQUALITY CONTROLDUP DUPLICATE SAMPLE

SC SPECIFIC CONDUCTANCEDO DISSOLVED OXYGEN CONTENTUSEPA UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCYMSMSD MATRIX SPIKEMATRIX SPIKE DUPLICATEMW MONITORING WELL
PHASE II RI SAMPLING AND ANALYTICAL TESTING SUMMARY143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

TABLE 41

MATRIX SAMPLING METHOD

FIELDPARAMETERSPARAMETER LABORATORYPARAMETERSPARAMETER ANALYTICAL METHOD

PRIMARY SAMPLEANALYSESANALYSE

QAQC SAMPLESSAMPLE TOTALLABORATORYTRIP
BLANK

RINSATE BLANK

FIELDBLANK

FIELDDUP

MSMSD

SOIL VAPOR STRATAPROBE 40LOCATIONSLOCATION NONE VOCSVOC USEPA 8021 40

ANALYSESANALYSE
52

SOIL

STRATAPROBE 20LOCATIONSLOCATION ORGANIC VAPORSVAPOR VOCSVOC USEPA 8260 20 27

TPH WTPHHCIDMW BORINGSBORINGLOCATIONSLOCATION ORGANIC VAPORSVAPOR VOCSVOC USEPA 8260

GROUNDWATER

STRATAPROBE 20LOCATIONSLOCATION NONE VOCSVOC USEPA 8021B 20 26

EXISTING MWSNEW MWSQUARTERLY FOR YEAR

SC TURBIDITY
PH TEMPERAHIREDO REDOXPOTENTIAL

VOCSVOC USEPA 8260 52 81

C



EXISTING MONITORING WELL
JULY 19GB
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FIGURE 42 STRATAPROBE RIG WAS USED TO COLLECT THE SAMPLES SOIL

SAMPLESSAMPLE WERE COLLECTED FROM JUST ABOVE THE WATER TABLE AND WERE ANALYZED

FOR VOCSVOC AT AN OFFSITE STATECERTIFIED LABORATORY GROUNDWATER SAMPLESSAMPLE
WERE COLLECTED FROM APPROXIMATELY 25 FEET BELOW THE WATER TABLE AND

WERE ANALYZED FOR VOCSVOC IN MOBILE FIELD LABORATORY

443 GROUNDWATER MONITORING WELL INSTALLATION

FIVE GROUNDWATER MONITORING WELLSWELL MW6 THROUGH MWB WERE

INSTALLED DURING THE PHASE II RI THE MONITORING WELLSWELL WERE INSTALLED TO

FURTHER DEFINE THE LATERAL EXTENT OF VOCSVOC IN SHALLOW GROUNDWATER AND TO

MONITOR COMPLIANCE OF VOC CONCENTRATIONSCONCENTRATION WITH ARARS THE LOCATIONSLOCATION OF

MONITORING WELLSWELL AT THE SEATTLE ANGSANG ARE SHOWN ON FIGURE 42 TABLE 42

PROVIDESPROVIDE CONSTRUCTION INFORMATION FOR THE MONITORING WELLS BOREHOLE LOGSLOG
AND WELL CONSTRUCTION DIAGRAMSDIAGRAM FOR THE MONITORING WELLSWELL INSTALLED DURING

PHASE II ARE INCLUDED IN APPENDIX B

444 GROUNDWATER MONITORING

THE NEW AND EXISTING GROUNDWATER MONITORING WELLSWELL AT THE STATION

13 WELLSWELL TOTAL FIGURE 42 WERE SAMPLED ON QUARTERLY BASISBASI FOR YEAR

THE PURPOSE OF THE GROUNDWATER MONITORING WAS TO ASSESSASSES COMPLIANCE

WITH ARARSARAR AND TRENDSTREND IN CONCENTRATIONSCONCENTRATION OF VOCS THE QUARTERLY

GROUNDWATER SAMPLESSAMPLE WERE ANALYZED FOR VOCSVOC AT AN OFFSITE STATECERTIFIED

LABORATORY

WATER LEVELSLEVEL WERE MEASURED IN THE MONITORING WELLSWELL AT THE BEGINNING OF

EACH SAMPLING EVENT THE GROUNDWATER LEVELSLEVEL WERE CONTOURED AND USED

TO ESTIMATE GROUNDWATER FLOW DIRECTIONSDIRECTION AT THE STATION

445 SPECIFIC MEDIA SAMPLING

THISTHI SECTION SUMMARIZESSUMMARIZE THE SAMPLING AND ANALYTICAL METHODSMETHOD USED

DURING THE PHASE II RI THE PHASE II RIFSRIF WORK PLAN ERM 1998B

PROVIDESPROVIDE FURTHER DETAILSDETAIL REGARDING MONITORING WELL INSTALLATION AND THE

SPECIFIC SAMPLE COLLECTION PROCEDURESPROCEDURE THAT WERE USED

4451 SOIL VAPOR

SOIL VAPOR SAMPLESSAMPLE WERE COLLECTED FROM APPROXIMATELY FEET BGS USING

HYDRAULICALLYDRIVEN SAMPLING PROBE CONSISTING OF THREADED SECTIONSSECTION OF
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CD

FTAMSL FEET ABOVE MEAN SEA

LEVELFTBGSFTBG FEET BELOW GROUND SURFACE

RI REMEDIAL INVESTIGATIONPASI PRELIMINARY ASSESSMENTSITE INSPECTIONPVC POLYVINYL CHLORIDE

BC BENTONITE CHIPSCHIP

LOCATION IRPINVESTIGATION DATECOMPLETED

MEASURINGPOINT ELEVATIONFTAMSL

TOTAL DEPTHFTBGSFTBG

FINAL
TABLE 42MONITORING WELL INSTALLATION SUMMARY143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTONCASINGDIAMETER MATERIAL

WELIHEADCOMPLETION SCREEN SLOT ANNULARSIZE INCHESINCHE SEAL

SCREENED INTERVAL FTBGSFTBGBSOO4PZBACKGROUND WELLMWIJBACKGROUND WELL

PASI 71494 1466 205 2INCH PVC FLUSH
FLUSH

0010
0010

FEET BC

PHASE RI 101696 1492 205 INCH PVCBS005PZ PASI 71494

2FEET BC

5FEET BC

5FEET BC

2FEET BC

BS006PZ PASI 71494

1439 205 INCH PVC FLUSH 0010

MW2 PHASE RI 101696

1459 205 2INCH PVC FLUSH 0010
0010MW3MW4

PHASE RI

PHASE RI

101796101796

1460 205 2INCH PVC FLUSH1188
1205

205
205

2INCH PVC2INCH PVC

FLUSH
FLUSH

0010
0010

2FEET

1394MW6 PHASE II RI

101796

MW7MWB

PHASE II RI

8279882798

1162

PHASE II RIMW9 PHASE II RI

8279882798MWB PHASE II RI 82798

1430
1497

205

1217
1190

20
205

205

90 190

100 200

90 190

90 1900O 200

100 200

100 200

100 20050200
50 200

INCH PVC2INCH PVC2INCH PVC2INCH PVC2INCH PVC

TOP OF SANDFILTER PACKFTBGSFTBGL7
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70
70

75
75

75
75

40
40

40
40

40

FLUSH
FLUSH

205

0016
0010

0010

205

2FEET BC

2FEET BC

2FEET BCFLUSH
FLUSH

INCH RV1

0010
0010

FLUSH 0010

2FEET BC

2FEET BC

2FEET BC

50200
50

20
50

200
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1INCH DIAMETER STAINLESSSTEEL PIPE THE SAMPLING PROBE WAS FITTED WITH

DETACHABLE DRIVE POINT AFTER THE SAMPLING PROBE WAS ADVANCED TO THE

DESIRED DEPTH IT WAS RETRACTED SLIGHTLY TO ALLOW SOIL VAPORSVAPOR TO ENTER THE

PROBE VACUUM PUMP WAS THEN USED TO PURGE AMBIENT AIR FROM THE

SAMPLING PROBE AND EXTRACT SOIL VAPORS THE SOIL VAPOR SAMPLESSAMPLE WERE

COLLECTED FROM THE SAMPLING PROBE USING GASTIGHT SYRINGE AND WERE

TRANSFERRED TO EVACUATED
GLASSGLAS VIALSVIAL WITH TEFLONLINED SEPTA FOR SUBSEQUENT

ANALYSISANALYSI IN AN ONSITE MOBILE FIELD LABORATORY OPERATED BY TRANSGLOBAL

ENVIRONMENTAL GEOSCIENCESGEOSCIENCE NORTHWEST INC TEG NORTHWEST THE SOIL

VAPOR SAMPLESSAMPLE WERE ANALYZED IN ACCORDANCE WITH THE ANALYTICAL TESTING

SUMMARY PROVIDED ON TABLE 41

4452 SOIL

SUBSURFACE SOIL SAMPLESSAMPLE WERE COLLECTED FROM 20 STRATAPROBE DIRECTPUSH

SAMPLING LOCATIONSLOCATION AND FROM MONITORING WELL BORINGSBORING INSTALLED USING

HOLLOWSTEM AUGER DRILL RIG

STRATAPROBE SOIL SAMPLESSAMPLE WERE COLLECTED FROM JUST ABOVE THE WATER TABLE BY

HYDRAULICALLY PUSHING SPLITSPOON DRIVE SAMPLER LINED WITH STAINLESS

STEEL SLEEVESSLEEVE TO THE DESIRED SAMPLING DEPTH SOIL AT SHALLOWER DEPTHSDEPTH WAS

PREVENTED FROM ENTERING THE DRIVE SAMPLER BY CENTER STEEL ROD AT THE

SPECIFIED SAMPLING DEPTH THE CENTER ROD WAS REMOVED AND THE DRIVE

SAMPLER WAS PUSHED INTO UNDISTURBED SOIL AT THE BOTTOM OF THE BORING

PORTION OF EACH SOIL SAMPLE COLLECTED WAS FIELDSCREENED FOR ORGANIC VAPORSVAPOR
AS DESCRIBED IN SECTION 43 THE REMAINING UNDISTURBED PORTION OF EACH

SOIL SAMPLE WAS STORED ON ICE IN COOLER AND SUBMITTED UNDER CHAINOF

CUSTODY TO MULTICHEM ANALYTICAL SERVICESSERVICE IN RENTON WASHINGTON FOR

ANALYTICAL TESTING THE STRATAPROBE SOIL SAMPLESSAMPLE WERE ANALYZED IN

ACCORDANCE WITH TABLE 41

THE SOIL SAMPLESSAMPLE COLLECTED FROM THE MONITORING WELL BORINGSBORING ALSO WERE

COLLECTED FROM
JUST ABOVE THE WATER TABLE USING SPLITSPOON DRIVE

SAMPLER HOWEVER IN THISTHI CASE THE SAMPLER WAS DRIVEN INTO UNDISTURBED

SOIL AT THE BOTTOM OF EACH BOREHOLE USING DROP HAMMER ON THE HOLLOW

STEM AUGER DRILL RIG THE WELLBORING SOIL SAMPLESSAMPLE WERE OTHERWISE HANDLED

AND ANALYZED THE SAME AS THE STRATAPROBE SOIL SAMPLESSAMPLE PER TABLE 41

4453 GROUNDWATER

GROUNDWATER SAMPLESSAMPLE WERE COLLECTED FROM 20 STRATAPROBE DIRECTPUSH

SAMPLING LOCATIONSLOCATION AND FROM 13 GROUNDWATER MONITORING WELLS
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THE STRATAPROBE GROUNDWATER SAMPLING DEVICE CONSISTSCONSIST OF DRIVE POINT

SLOTTED SECTION OF STAINLESSSTEEL SCREEN FOR SAMPLE INTAKE AND RETRACTABLE

SLEEVE THE STRATAPROBE RIG PUSHED THE SAMPLING DEVICE THROUGH THE SOIL

TO THE DESIRED SAMPLING DEPTH APPROXIMATELY 25 FEET BELOW THE WATER

TABLE THE SLEEVE WAS THEN RETRACTED EXPOSING THE SCREEN SECTION AND

ALLOWING GROUNDWATER TO FLOW INTO THE SAMPLE PROBE PERISTALTIC PUMP
WAS USED TO TRANSFER GROUNDWATER FROM THE SAMPLE PROBE TO GLASSGLAS VOLATILE

ORGANICSORGANIC ANALYSISANALYSI VOA VIALSVIAL FOR SUBSEQUENT ANALYSISANALYSI IN AN ONSITE MOBILE

FIELD LABORATORY OPERATED BY TEG NORTHWEST THE STRATAPROBE

GROUNDWATER SAMPLESSAMPLE WERE ANALYZED IN ACCORDANCE WITH TABLE 41

GROUNDWATER MONITORING WELLSWELL WERE SAMPLED AS FOLLOWS FIRST STATIC

WATER LEVELSLEVEL IN THE WELLSWELL WERE MEASURED TO WITHIN 001 FOOT USING AN

ELECTRONIC WATER LEVEL INDICATOR THE MONITORING WELLSWELL WERE THEN PURGED

AND SAMPLED USING LOWFLOW METHODS USING STAINLESSSTEEL SUBMERSIBLE

PUMP EACH WELL WAS PURGED AT RATE OF LESSLES THAN LITER PER MINUTE THE

TEMPERATURE PH SPECIFIC CONDUCTANCE TURBIDITY DISSOLVED OXYGEN

CONTENT AND RED OX POTENTIAL OF THE PURGE WATER WERE MONITORED DURING

WELL PURGING USING AN INLINE FLOW CELL PURGING CONTINUED UNTIL THE

PURGEWATER PARAMETERSPARAMETER STABILIZED GROUNDWATER SAMPLESSAMPLE WERE THEN

COLLECTED IN GLASSGLAS VOA VIALS THE MONITORINGWELL GROUNDWATER SAMPLESSAMPLE

WERE STORED ON ICE IN COOLER AND SUBMITTED UNDER CHAINOFCUSTODY TO

MULTICHEM ANALYTICAL SERVICESSERVICE FOR
ANALYTICAL TESTING IN ACCORDANCE WITH

TABLE 41

45 FIELD QUALITY ASSURANCEQUALITY CONTROL

THISTHI SECTION DESCRIBESDESCRIBE THE FIELD QAQC PROCEDURESPROCEDURE EMPLOYED DURING

PHASE II RI FIELD ACTIVITIESACTIVITIE AT THE SEATTLE ANGS

451 FIELD DOCUMENTATION

FIELD ACTIVITIESACTIVITIE WERE DOCUMENTED IN DAILY LOG BOOKSBOOK AND FIELD FORMS

SUBSURFACE
LITHOLOGIESLITHOLOGIE AND PID READINGSREADING OBSERVED DURING THE STRATAPROBE

SAMPLING AND MONITORING WELL INSTALLATION WERE RECORDED IN FIELD NOTESNOTE

AND ON BOREHOLE LOGS GROUNDWATER MONITORING INFORMATION WAS

RECORDED ON GROUNDWATER SAMPLING FORMS THE BOREHOLE LOGSLOG AND

GROUNDWATER SAMPLING FORMSFORM WERE KEPT IN BOUND NOTEBOOK

ADDITIONALLY FIELD ACTIVITIESACTIVITIE WERE DOCUMENTED WITH PHOTOGRAPHS
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452 EQUIPMENT DECONTAMINATION

BEFORE EACH USE SOIL SAMPLING EQUIPMENT THAT DIRECTLY CONTACTED SOIL

SAMPLESSAMPLE WAS WASHED WITH SOLUTION OF TAP WATER AND LIQUINOX

LABORATORYGRADE DETERGENT THEN RINSED WITH AMERICAN SOCIETY FOR

TESTING AND MATERIALSMATERIAL ASTM TYPE II REGEANTGRADE WATER AND HIGH

PERFORMANCELIQUIDC HPLCGRADE METHANOL THEN

RINSED AGAIN WITH ASTM TYPE II WATER AUGER FLIGHTSFLIGHT USED FOR DRILLING

WERE DECONTAMINATED BEFORE EACH USE BY STEAM CLEANING THE ELECTRONIC

WATER LEVEL INDICATOR AND THE HOUSING OF THE SUBMERSIBLE PUMP USED FOR

PURGING AND SAMPLING THE MONITORING WELLSWELL WERE DECONTAMINATED BEFORE

EACH USE BY WASHING WITH SOLUTION OF TAP WATER AND LIQUINOX OR

ALCONOX AND RINSING WITH ASTM TYPE II WATER AND HPLCGRADE
METHANOL OR ISOPROPANOL THE SUBMERSIBLE PUMP INTERNALSINTERNAL AND NON

DISPOSABLE TUBING WERE DECONTAMINATED BY PUMPING LIQUINOX OR

ALCONOX SOLUTION FOLLOWED BY ASTM TYPE II WATER THROUGH THE PUMP
AND TUBING

453 FIELD OAQC SAMPLESSAMPLE

THE NUMBER AND TYPE OF FIELD QAQC SAMPLESSAMPLE COLLECTED AND THE ANALYSESANALYSE

PERFORMED ON THE SAMPLESSAMPLE ARE SUMMARIZED ON TABLE 41

FIELD DUPLICATE SAMPLESSAMPLE FIELD BLANKSBLANK TRIP BLANKSBLANK EQUIPMENT RINSATE

BLANKSBLANK AND MATRIX SPIKEMATRIX SPIKE DUPLICATE MSMSD SAMPLESSAMPLE WERE

SUBMITTED TO THE ANALYTICAL LABORATORY TO ASSESSASSES THE QUALITY OF THE DATA

RESULTING FROM THE FIELD SAMPLING PROGRAM DUPLICATE SAMPLESSAMPLE WERE

COLLECTED AT MINIMUM FREQUENCY OF ONE PER TEN PRIMARY SAMPLESSAMPLE PER

MATRIX FIELD BLANKSBLANK WERE COLLECTED AT MINIMUM FREQUENCY OF ONE TAP

WATER BLANK AND ONE ASTM TYPE II WATER BLANK PER SAMPLING EVENT TRIP

BLANKSBLANK WERE COLLECTED AT FREQUENCY OF ONE PER COOLER CONTAINING SAMPLESSAMPLE
FOR VOC ANALYSIS EQUIPMENT RINSATE BLANKSBLANK WERE COLLECTED AT MINIMUM

FREQUENCY OF ONE PER TEN PRIMARY SAMPLESSAMPLE PER MATRIX MSMSD SAMPLESSAMPLE

WERE COLLECTED AT MINIMUM FREQUENCY OF ONE MSMSD PAIR PER 20 FIELD

SAMPLES

454 SOIL SAMPLE PRESERVATION

SOIL SAMPLESSAMPLE SUBMITTED FOR LABORATORY ANALYSISANALYSI WERE CONTAINED IN STAINLESSSTAINLES

STEEL SLEEVES IMMEDIATELY AFTER COLLECTING EACH SAMPLE THE ENDSEND OF THE

FILLED SLEEVE WERE COVERED FIRST WITH SHEET OF TEFLON MOISTURE BARRIER

THEN ALUMINUM FOIL AND FINALLY WITH FITTED PLASTIC CAP SAMPLESSAMPLE WERE
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THEN PLACED IN INDIVIDUAL RESEALABLE PLASTIC BAGSBAG AND STORED IN COOLER

WITH ENOUGH ICE TO MAINTAIN SAMPLESSAMPLE AT TEMPERATURE OF LESSLES THAN

DEGREESDEGREE CELSIUSCELSIU C HOLDING TIMESTIME FOR SOIL SAMPLESSAMPLE ANALYZED DURING

THE PHASE II RI ARE SUMMARIZED ON TABLE 43 THE HOLDING TIME IS DEFINED

AS THE MAXIMUM LENGTH OF TIME THAT SAMPLESSAMPLE SHOULD BE HELD BEFORE THE

COMPLETION OF ANALYTICAL PROTOCOLS

455 GROUNDWATER SAMPLE PRESERVATION

GROUNDWATER SAMPLESSAMPLE FOR VOC ANALYSISANALYSI WERE COLLECTED IN 40MILLILITER

GLASSGLAS VOA VIALSVIAL WITH TEFLONLINED SEPTA THE VOA VIALSVIAL CONTAINED

ENOUGH HYDROCHLORIC ACID PRESERVATIVE TO MAINTAIN SAMPLESSAMPLE AT PH OF LESSLES

THAN AND THE VIALSVIAL WERE FILLED COMPLETELY TO ELIMINATE HEADSPACE THE

GROUNDWATER SAMPLESSAMPLE WERE STORED IN COOLERSCOOLER WITH ENOUGH ICE TO MAINTAIN

SAMPLESSAMPLE AT TEMPERATURE OF LESSLES THAN C HOLDING TIMESTIME FOR WATER

SAMPLESSAMPLE ANALYZED DURING THE PHASE II RI ARE SUMMARIZED ON TABLE 43

46 ANALYTICAL DATA REVIEW AND VALIDATION

THE QUALITY ASSURANCE QA EFFORT FOR THISTHI PROJECT INCLUDED

COMPREHENSIVE REVIEW OF THE LABORATORY ANALYTICAL
DATA FOR CONFORMANCE

WITH THE PROJECT DATA QUALITY OBJECTIVESOBJECTIVE SPECIFIED IN THE PHASE II RIFSRIF
WORK PLAN ERM 1998B IN ADDITION ANALYTICAL DATA PACKAGESPACKAGE CONSISTENT

WITH USEPA CONTRACT LABORATORY PROGRAM CLP REPORTING REQUIREMENTSREQUIREMENT

WERE REQUESTED FOR APPROXIMATELY 10 PERCENT OF THE PHASE II SOIL SAMPLESSAMPLE
AND 100 PERCENT OF THE PHASE II GROUNDWATER SAMPLES THE ANALYTICAL DATA

REPORTED IN THE CLPLIKE DATA PACKAGESPACKAGE WERE VALIDATED IN ACCORDANCE WITH

USEPA CONTRACT LABORATORY PROGRAM NATIONAL FUNCTIONAL GUIDELINESGUIDELINE FOR

ORGANIC DATA REVIEW FEBRUARY 1994 AND LISEPA CONTRACT LABORATORY

PROGRAM NATIONAL FUNCTIONAL GUIDELINESGUIDELINE FOR INORGANIC DATA REVIEZL

FEBRUARY 1994

THE RESULTSRESULT OF THE QA ANALYTICAL DATA REVIEW AND VALIDATION ARE

SUMMARIZED IN SECTION 50 APPENDIX CONTAINSCONTAIN THE QC DATA

REVIEWVALIDATION REPORTSREPORT FOR THE PHASE II ANALYTICAL DATA

412

KCSIIP4 41324



FINAL

TABLE 43

SUMMARI OF SAMPLE HOLDING TIMESTIME FOR WATER AND SOIL SAMPLESSAMPLE
143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

PARAMETER HOLDING TIME

WATER SAMPLESSAMPLE

VOCSVOC ANALYZE WITHIN 14 DAYSDAY OF COLLECTION

SOIL SAMPLESSAMPLE

VOCSVOC ANALYZE WITHIN 14 DAYSDAY OF COLLECTION

TPH EXTRACT WITHIN DAYSDAY OF COLLECTION AND ANALYZE

WITHIN 40 DAYSDAY OF EXTRACTION

VOCSVOC VOLATILE ORGANIC COMPOUNDSCOMPOUND
TPH TOTAL PETROLEUM HYDROCARBONSHYDROCARBON
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47 BOREHOLE ABANDONMENT

THE STRATAPROBE BORINGSBORING WERE ABANDONED USING HYDRATED BENTONITE CHIPS

THE BENTONITE CHIPSCHIP AND WATER WERE POURED SIMULTANEOUSLY INTO THE OPEN

BOREHOLE AND FILLED TO THE SURFACE COLDPATCH ASPHALT WAS USED TO SEAL THE

SURFACE AND MATCH THE SURROUNDING PAVEMENT

48 LAND SURVEYING

THE LOCATIONSLOCATION AND SURFACE ELEVATIONSELEVATION OF THE PHASE II RI STRATAPROBE SOIL AND

GROUNDWATER SAMPLING LOCATIONSLOCATION AND MONITORING WELLSWELL WERE SURVEYED BY

LANDMARK INCORPORATED OF BELLEVUE WASHINGTON VERTICAL SURVEY DATA

WERE TIED TO THE UNITED STATESSTATE COASTAL AND GEODETIC SURVEY MONUMENT

BOEING SECONDORDER BENCHMARK ADJUSTED IN 1973 WITH AN ELEVATION

OF 1058 FEET NATIONAL GEODETIC VERTICAL DATUM OF 1929 PLANNED VERTICAL

AND HORIZONTAL ACCURACIESACCURACIE FOR THE SURVEY WERE 001 FEET AND 01 FEET

RESPECTIVELY COORDINATESCOORDINATE AND ELEVATION DATA FOR THE RI SAMPLING LOCATIONSLOCATION

ARE INCLUDED IN APPENDIX C

49 INVESTIGATIONDERIVE WASTE MANAGEMENT

WASTESWASTE GENERATED DURING THE PHASE II RI FIELD ACTIVITIESACTIVITIE CONSISTED OF SOIL

CUTTINGSCUTTING GENERATED DURING STRATAPROBE SAMPLING AND MONITORING WELL

INSTALLATION EQUIPMENT DECONTAMINATION WATER MONITORING WELL PURGE

WATER AND SOLID WASTESWASTE EG WASTE PAPER AND PLASTIC SOIL CUTTINGSCUTTING
DECONTAMINATION WATER AND PURGE WATER WERE CONTAINED IN LABELED

55GALLON STEEL DRUMS THE DRUMSDRUM WERE STORED IN PAVED STAGING AREA

NEAR THE IRP SITE UNCONTAMINATED SOLID WASTESWASTE GENERATED DURING THE FIELD

WORK WERE DISPOSED OF WITH REGULAR STATION TRASH ADDITIONAL DETAILSDETAIL

REGARDING MANAGEMENT OF INVESTIGATIONDERIVE WASTESWASTE ARE PROVIDED IN

APPENDIX D
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SECTION 50

INVESTIGATION FINDINGSFINDING

THISTHI SECTION PRESENTSPRESENT THE FINDINGSFINDING OF THE PHASE II RI CONDUCTED AT THE

SEATTLE ANGS THE FINDINGSFINDING ARE DISCUSSED IN THE CONTEXT OF PREVIOUSPREVIOU

INVESTIGATION RESULTSRESULT AND COMPLIANCE WITH CHEMICALSPECIFIC ARARS

51 INSTALLATIONWIDE GEOLOGIC AND HYDROLOGIC INVESTIGATION

RESULTSRESULT

SUBSURFACE DATA COLLECTED DURING THE PASI AND RI INDICATE THAT THE NEAR

SURFACE GEOLOGY AT THE SEATTLE ANGSANG IS PREDOMINANTLY COMPOSED OF TWO

UNITS THE FIRST UNIT IS SILTY SAND FILL MATERIAL PRESENT TO DEPTH OF

APPROXIMATELY FEET BGS THE FILL MATERIAL IS CONSISTENT WITH THE

DESCRIPTIONSDESCRIPTION OF THE MATERIAL THAT WAS USED TO RAISE THE DUWAMISH VALLEY

FOR DEVELOPMENT IN THE 1910S THE SECOND UNIT CONSISTSCONSIST PRIMARILY OF POORLY

GRADED FINEGRAINED SAND PRESENT FROM APPROXIMATELY FEET BGS TO THE

MAXIMUM DEPTH OF THE BORINGSBORING DRILLED DURING THE PASI AND RI GEOLOGIC

CROSSSECTIONSCROSSSECTION THROUGH THE SITE ARE SHOWN ON FIGURESFIGURE 33 34 AND 35

UNCONFINED GROUNDWATER OCCURSOCCUR AT APPROXIMATELY TO 10 FEET BGS AT THE

STATION STATIC WATER LEVELSLEVEL MEASURED IN THE MONITORING WELLSWELL DURING THE

PHASE AND II RI ARE SUMMARIZED ON TABLE 51 PERIODIC WATER LEVEL

MEASUREMENTSMEASUREMENT COLLECTED ON SEPTEMBER 1998 FROM MONITORING WELLSWELL

MW3 MW4 AND MW5 INDICATE THAT GROUNDWATER AT THE SEATTLE ANGSANG
IS NOT TIDALLY

INFLUENCED WATER LEVELSLEVEL IN THESE WELLSWELL DID NOT CHANGE

SIGNIFICANTLY OVER AN 85HOUR PERIOD EVEN THOUGH THE TIDE INCREASED

ALMOST 10 FEET DURING THE SAME PERIOD FIGURE 51

REPRESENTATIVE POTENTIOMETRIC MAPSMAP FOR THE MONITORING PERIOD APRIL 1997

TO MAY 1999 ARE SHOWN ON FIGURESFIGURE 52 THROUGH 56 THE INFERRED

GROUNDWATER FLOW DIRECTION DURING THE PERIOD WAS PREDOMINANTLY TOWARD

THE SOUTH AND THE AVERAGE HYDRAULIC GRADIENT WAS NEARLY CONSTANT AT

APPROXIMATELY 00025 FEET PER FOOT THE REASON FOR THE APPARENT

SOUTHEASTERLY GROUNDWATER FLOW DIRECTION AND INCREASED GRADIENT IN THE

SOUTHERN PORTION OF THE STATION ON 24 NOVEMBER 1998 FIGURE 54 IS

UNCLEAR
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TABLE 51

MONITORING WELL WATER LEVEL SUMMARY
143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

MEASURING POINT WATER LEVEL
DEPTH TO WATER

MONITORING WELL ELEVATION DATE ELEVATION
FT BMP

FT ARNSL FT AINSI

91796 888 578

102296 893 573

121796 808 658

BSOO4PZ 1466 11497 698 768

BACKGROUND WELL 41197 723 743

71097 808 658

9198 979 487

112498 939 527

22499 684 782

51899 781 685

91796 916 523

102296 942 497

121796 851 588

11597 748 691

BSOO5PZ 1439 41097 765 674

71197 847 592

9198 1012 427

112498 941 498

22499 732 707

51899 815 624

91796 912 547

102296 947 512

121796 854 605

11497 762 697

BSOO6PZ 1459 41197 777 682

71197 849 610

9198 1029 430

112498 937 522

22499 742 717

51899 820 639

102296 918 574

1217 96 820 672

11497 711 781

MWI 1492 41097 758 734

BACKGROUND WELL 71197 851 641

9198 1022 470

112498 945 547

22499 712 780

51899 825 667
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TABLE 51

MONITORING WELL WATER LEVEL SUMMARY
143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

MEASURING POINT
TH WA WATER LEVEL

MONITORING WELL ELEVATION DATE ELEVATION

FT AMSI
FT BMP

FT ANISI

1022 96 889 571

121796 803 657

11597 713 747

MW2 1460 41097 725 735

71197 798 662

9198 959 501

112498 975 485

22499 670 790

51899 771 689

102296 777 411

121796 678 510

11597 780 408

MW3 1188 41197 606 582

71197 694 494

9198 809 379

112498 720 468

22499 556 632

51899 665 523

102296 820 385

121796 721 484

11497 631 574

MW4 1205 41197 665 540

71197 743 462

9198 821 384

112498 814 391

22499 608 597

51899 716 489

102296 1006 388

121796 906 488

11497 801 593

MW5 1394 41197 836 558

71097 923 471

9198 1015 379

112498 1011 383

22499 784 610

51899 898 4
9198 838 324

MW6 1162 112498 764 398

22499 550 612

51899 655 507
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TABLE 51

MONITORING WELL WATER LEVEL SUMMARY
143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

MEASURING POINT WATER LEVEL
DEPTH TO WATER

ELEVATIONMONITORING WELL ELEVATION DATE
FT BMP

FT AMSL FT AMSI

9198 675 542

MW7 1217 112498 730 487

22499 594 623

51899 705 512

9198 889 301

MW8 1190 112498 802 388

22499 582 608

51899 695 495

9198 978 452

MW9 1430 112498 800 630

22499 676 754

51899 769 661

9198 1042 455

MWB 1497 112498 969 528

22499 740 757

51899 843 654

FT AMSI FEET ABOVE MEAN SEA LEVEL

FT BMP FEET BELOW MEASURMG POINT
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POTENTIOMETRIC SURFACE
FIGURE 52 1011 APRIL 1997 JJIJ

143RD CCSQ SEATTLE ANGSANG
DDE43O614O9 SEATTLE WASHINGTON ERM

56

100

SCALE IN FEET

WATER IZVEL

ELEVATION FEET ASL

POTRNRIOMETRIC SURFACE
CONTOUR FEET AMSL

GGASOLINE USR
DDIESEL UST
OWS OILJWATER
SEPARATOR

STATION BOUNDARY
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POTENTIOMETRIC SURFACE

FIGURE 53 1011 JULY 1997

143RD CCSQ SEATTLE ANGSANG
C4DWG2IO6I4O241O

SEATTLE WASHINGTON
ERM

57

100

SCALE IN FEET

WATER LEVEL

ELEVATION FE AMSL

POTENTIOMETRIC SURFACE

CONTOUR FELF AMSL

0GASOLINE US
DDIESEL US
OWS OILWATER
SEPARATOR

STATION BOUNDARY
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SCALE IN FEET

OPEN SPA

GRASSGRAS

SOUTH WILLOW STREET

POTENTIOMETRIC SURFACE
24 NOVEMBER 1998

143RD CCS SEATTLE ANGSANG
SEATTLE WASHINGTON

58

I POTITIOMETRIC
SURFACE CONTOUR

ANSL

TOPOGRAPHIC CONTOUR13 LINE FR AMSL
LOCATION APPROXIMATE

GGASOLINE UST
DD1ESEL UST
OWS OILWATER
SEPARATOR

IRP SFLT

STATION BOUNDARY

BUILDING

FINAL

IRE SITE
BURIAL SITE

BSOO5PZ
496

ASPHALT

LEGEND

WATER LEVEL

ELEVATION FEET AMSL

ANOMALOUSANOMALOU DATUM

NOT USED FOR CONTOURING
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POTENTIOMETRIC SURFACE
24 FEBRUARY 1999

SPZ
FORMER UST

MONITORING WELL

WATER LEVEL

ELEVATION IEET AMSL

POTENTIOFRIC
SURFACE CONTOUR

FEET ASL

TOPOGRAPHIC CONTOUR
LINE AMSL
L1DCATION APPROXIMATE

GGASOLINE UST
DDIESEL US
OWS OILWATER
SEPARATOR

SRRE

STATION BOUNDARY

201 BUILDING

143RD CCS SEATTLE ANGSANG
SEATTLE WASHINGTON

59

FINAL

00

FORMER WASHRACK
LOCATION

MW3I
63
FORMER USTSUST

LEGEND

13
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IRPSITE1
BURIAL1

POTENTIOMETRIC SURFACE
18 MAY 1999

143RD CCS SEATTLE ANGSANG
SEATTLE WASHINGTON

510

ON1TORING WELL

WATER LEVEL

ELEVATION FEET AMSL

POTENIIOMETRIC

SURFACE COWIOUR

FEET AMSL
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SCALE IN FEET

5231 FORMER

LEGEND

MW7
512

867

MW6
507

MW8
OPEN SPACE

GRASSGRAS

SOUTH WILLOW STREET

TOPOGRAPHIC CONTOUR
LINE TI AMSL
LOCATION APPROXIMATE

GGASOLLNE USF
DDIESEL UST
OWS OILWATER
SEPARATOR

13

201

SRR

STATION BOUNDARY

BUILDING
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AS PART OF THE PHASE RI SLUG TESTSTEST WERE PERFORMED ON MONITORING WELL

MW3 TO EVALUATE THE HYDRAULIC CONDUCTIVITY OF THE SHALLOW GROUNDWATER

BEARING UNIT AT THE SITE ESTIMATESESTIMATE FOR THE HYDRAULIC CONDUCTIVITY PROXIMAL

TO MONITORING WELL MW3 CALCULATED USING THE BOUWER AND RICE METHOD

OF ANALYSISANALYSI RANGED FROM 125X104 TO 609X104 FEET PER SECOND 329 TO 1604

METERSMETER PER DAY THESE RELATIVELY HIGH VALUESVALUE FOR HYDRAULIC CONDUCTIVITY

ARE CONSISTENT WITH THE PREDOMINANT SAND LITHOLOGY OBSERVED AT THE

STATION AND PROVIDE AN EXPLANATION FOR THE OBSERVED RAPID RESPONSE OF

GROUNDWATER ELEVATIONSELEVATION TO SEASONAL FLUCTUATIONSFLUCTUATION IN PRECIPITATION SLUG TEST

DATA ARE PRESENTED IN THE PHASE RI REPORT ERM 1998A

52 PROJECT SCREENING GOALSGOAL

NUMERIC PROJECT SCREENING GOALSGOAL PSGSPSG WERE DEVELOPED DURING THE PHASE

RI FOR CONSTITUENTSCONSTITUENT THAT WERE DETECTED IN BACKGROUND AND SITE

CHARACTERIZATION SOIL AND GROUNDWATER SAMPLES THE PSGSPSG WERE DERIVED

FROM CHEMICALSPECIFIC ARARSARAR AND WERE USED TO EVALUATE DETECTED

CONSTITUENT CONCENTRATIONSCONCENTRATION FOR COMPLIANCE WITH APPLICABLE REGULATORY

CRITERIA THE PSGSPSG DEVELOPED DURING PHASE ALSO WERE USED TO EVALUATE

THE CONCENTRATIONSCONCENTRATION OF CONSTITUENTSCONSTITUENT DETECTED DURING THE PHASE II RI

THE PSGSPSG USED FOR THISTHI PROJECT AND THE NUMERIC ARARSARAR FROM WHICH THEY

WERE DERIVED ARE SUMMARIZED ON TABLESTABLE 52 AND 53 THE PSGSPSG WERE

DERIVED ACCORDING TO THE FOLLOWING CRITERIA

SOIL PSGSPSG

1 THE MTCA METHOD TABLE VALUE RESIDENTIAL SOIL CLEANUP LEVEL

WASHINGTON ADMINISTRATIVE CODE 173340740 WAS USED AS

THE INITIAL P5G

2 IF THERE WAS NO MTCA METHOD TABLE VALUE AVAILABLE THE MTCA
METHOD FORMULA VALUE WAC 17334074013 WDOE 1994A WAS

USED AS THE INITIAL PSG CANCER OR NONCANCER VALUE WHICHEVER WAS

MORE STRINGENT

3 THE REGIONAL NATURAL BACKGROUND CONCENTRATION WDOE 1994B WAS

USED IF THERE WAS NO MTCA METHOD OR METHOD VALUE AVAILABLE OR

IF THE MTCA METHOD OR METHOD VALUE WAS LESSLES THAN THE NATURAL

BACKGROUND CONCENTRATION

511

KCSIIP4 41337



FINAL
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TABLE 52NUMERIC ARARSARAR AND PROJECT SCREENING GOALSGOAL FOR CONSTITUENTSCONSTITUENT DETECTED IN SOIL143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

MGKG MILLIGRAMSMILLIGRAM PER

KILOGRAMPCIG PICOCURIESPICOCURIE PER GRAMMICA MODEL TOXICSTOXIC CONTROL ACTSTANDARD NOT ESTABLISHEDVALUE NOT AVAILABLESITESPECIFIC BACKGROUND CONCENTRATION CORRESPONDSCORRESPOND TO

THE 95 UPPER CONFIDENCE LIMIT UCL MEAN CONCENTRATION IN RI BACKGROUND SAMPLESSAMPLEND COMPOUND NOT DETECTED IN RI BACKGROUND SAMPLESSAMPLESOURCESSOURCE MTCA METHOD TABLE VALUESVALUE WAC 173 140 740 TABLE AND WAC 173340745 TABLE MICA METHOD CLEANUP LEVELSLEVEL FOR SOILMTCA METHOD FORMULA VALUESVALUE MTCA CLEANUP LEVELSLEVEL AND RISK CAKUIATIU CLARC II UPDATE 1995REGIONAL NATURAL BACKGROUND CONCENTRATIONSCONCENTRATION NATURAL BACKGROUND SOIL METALSMETAL CONENTRATIONSCONENTRATION IN WASHINGTON STATE OCTOBER 1994WASHINGTON STATE DEPARTMENT OF ECOLOGY PUBLICATION 94 115 TABLE 17 PUGET SOUND 90TH PERCENTILE VALUESVALUE



TABLE 53NUMERIC ARARSARAR AND PROJECT SCREENING GOALSGOAL FOR CONSTITUENTSCONSTITUENT DETECTED IN GROUNDWATER143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

ANALYTE

MTCAMETHODTABLE VALUE

I1EDERALPRIMARY MCL

PEDERALSECONDARY
MCL

MICA METHODCANCER FORMULAVALUE

MICA METHODNONCANCERFORMULA VALUE

SLTESPECIFICBACKGROUNDCONCENTRATLON PROJECT SCREENING
GOALORGANIC COMPOUNDSCOMPOUND TSG1ACETONE 800 ND 800TLERIZENE 151 ND11DICHLOROETHANE 800 0513 80012THCHLOROETHANE 481 NDCIS1 2DICHLOROETHENE 70 80 ND 70ETHYLBENZENE 30 700 800 ND 30TETRACHLORCSETHENE 0858 80 733TOLUENE 40 1000 1600 104 40111TRICHLOROETHANE 200 200 7200 263 200TRICHLOROETHENE 398 ND135TRIMETHYLBENZENE 0507 0507XYLENESXYLENE 20 10000 16000 ND 20RADIONUCLIDESRADIONUCLIDEGROSSGROS ALPHA 15 PCII 15 PCII 189 PCII 15 PCIIGROSSGROS BETA MREMYC MREMYR 111 PCII 113 PCIIRADIUM226 PCII 0236 PCII 3PCILRADIURN226 AND 228 PCII PCII 0494 PCII PCIIRADIUM228 2PCTL 0258 PCII PCIIMETALSMETAL AGLARSENII 50 005 48 NDCOPPER 1000 592 806 1000NICKEL 100 320 966 100

ZINC 5000 4800 51 500UMICROGRAMSMICROGRAM PER LITER

PCII PICOLURIESPICOLURIE PER LITERMREMYR MILLIREM PER YEARSTANDARD NOT ESTABLISHEDMTCA MODEL TOXICSTOXIC CONTROL ACT

MLL MAXIMUM CONTAMINANT LEVEL ENFORCEABLE LEVEL FOR DRINKING WATERND COMPOUND NOT DETECTED IN RI BACKGROUND SAMPLESTHE SITESPECIFIC BACKGROUND CONCENTRATION FOR GROSSGROS BETA RADIATION WAS CHOSEN AS

THE PROJECT SCREENING GOAL RATHER THAN THE MICA METHODTABLE VALUE BECAUSE LABORATORY RESULTSRESULT WERE REPORTED AS

CONCENTRATIONSCONCENTRATION NOT DOSAGES THE MICA METHOD TABLE VALUE IS GIVEN AS

DOSAGE

AND IS THUSTHU NOT AS

EASILY COMPARED WITH SAMPLE RESULTSRESULTMTCA METHOD TABLESTABLE FOR GROUNDWATER REPORT COMBINED RADIUM226 AND RADIUM228 CLEANUP LEVEL OF PICL THECLEANUP LEVEL FOR RADIUM226 ALONE IS PICL THEREFORE THE CLEANUP LEVEL FOR RADIUM228 ATONE IS APPROXIMATED AT PTCLSITESPECIFIC BACKGROUND CONCENTRATION CORRESPONDSCORRESPOND TO

THE 95 UPPER CONFIDENCE LIMIT UCL MEAN CONCENTRATION IN RI BACKGROUND SAMPLESSAMPLESOURCESSOURCE MICA METHOD TABLE VALUES WAC 173340720 MICA METHOD CLEANUP LEVELSLEVEL FOR GROUNDWATERMTCA METHOD FORMULA VALUES MTCA CLEANUP LEVELSLEVEL AND RISK CALCULATIONSCALCULATION CLARC II UPDATE 1995PRIMARY AND SECONDARY MCLS 40 CODE OF FEDERAL REGULATIONSREGULATION 141 1116 141 6063 AND 143

FINAL

CECE
CO
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4 IF THERE WAS NO MTCA METHOD MTCA METHOD OR NATURAL

BACKGROUND CONCENTRATION VALUE AVAILABLE THE SITESPECIFIC BACKGROUND

CONCENTRATION 95 PERCENT UPPER CONFIDENCE LIMIT MEAN

CONCENTRATION TABLE 52 WAS USED

GROUNDWATER PSGSPSG

1 THE MTCA METHOD TABLE VALUE GROUNDWATER CLEANUP LEVEL

WAC 173340720 OR THE FEDERAL SAFE DRINKING WATER ACT PRIMARY

MCL OR SECONDARY MAXIMUM CONTAMINANT LEVEL SMCL 40 CODE OF

FEDERAL REGULATIONSREGULATION 1411116 1416063 AND 1433 WAS USED

WHICHEVER WAS MORE STRINGENT

2 IF THERE WAS NO MTCA METHOD TABLE VALUE OR MCLSMCL
AVAILABLE THE MTCA METHOD FORMULA VALUE WAC 173340720
WDOE 1994A WAS USED CANCER OR NONCANCER VALUE WHICHEVER WAS

MORE STRINGENT

3 IF THERE WAS NO MTCA METHOD MCLSMCL OR MICA METHOD

VALUE AVAILABLE THE SITESPECIFIC BACKGROUND CONCENTRATION 95 PERCENT

UCL MEAN CONCENTRATION TABLE 53 WAS USED DATA ON REGIONAL

NATURAL BACKGROUND CONCENTRATIONSCONCENTRATION WERE NOT AVAILABLE FOR THE

CONSTITUENTSCONSTITUENT DETECTED

53 INSTALLATIONWIDE BACKGROUND SAMPLING RESULTSRESULT

SITESPECIFIC BACKGROUND SOIL AND GROUNDWATER SAMPLESSAMPLE WERE COLLECTED

DURING THE PHASE RI THE RESULTSRESULT OF THE PHASE RI BACKGROUND SAMPLING

ARE PRESENTED ON TABLESTABLE 26 AND 28 AND IN THE PHASE RI REPORT ERM
1998A

BACKGROUND GROUNDWATER SAMPLESSAMPLE WERE COLLECTED FROM MONITORING WELLSWELL

MWI AND BSOO4PZ DURING PHASE I PCE WAS DETECTED ABOVE PSGSPSG IN

MONITORING WELL BSOO4PZ THE HIGHEST CONCENTRATION OF PCE DETECTED IN

THISTHI WELL WAS 17 JTGL WELLSWELL MWI AND BSOO4PZ WERE INCLUDED IN THE

PHASE II GROUNDWATER MONITORING PROGRAM ANALYTICAL TESTING RESULTSRESULT FOR

THESE WELLSWELL ARE PRESENTED IN SECTION 544
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54 INSTALLATIONWIDE FINDINGSFINDING

THISTHI SECTION PRESENTSPRESENT THE FIELDSCREENING AND ANALYTICAL TESTING RESULTSRESULT FOR

THE SOIL VAPOR SOIL AND GROUNDWATER SAMPLESSAMPLE COLLECTED AT THE SEATTLE

ANGSANG DURING THE PHASE II RI THE REPOSITORIESREPOSITORIE OF LABORATORY ANALYTICAL

DATA PACKAGESPACKAGE ARE LISTED IN APPENDIX E

541 SCREENING RESULTSRESULT

SOIL SAMPLESSAMPLE WERE FIELDSCREENED FOR ORGANIC VAPORSVAPOR USING PID THE

RESULTSRESULT OF THE ORGANIC VAPOR SCREENING ARE DOCUMENTED ON THE BOREHOLE

LOGSLOG CONTAINED IN APPENDIX B

542 SOIL VAPOR

SOIL VAPOR SAMPLESSAMPLE WERE COLLECTED FROM 40 LOCATIONSLOCATION AT DEPTH OF

APPROXIMATELY FEET BGS THE SOIL VAPOR SAMPLESSAMPLE WERE ANALYZED FOR VOCSVOC
IN MOBILE FIELD LABORATORY USING USEPA METHOD 8021B CONSTITUENTSCONSTITUENT

DETECTED IN THE SOIL VAPOR SAMPLESSAMPLE ARE PRESENTED ON FIGURE 57 THE RESULTSRESULT

OF THE SOIL VAPOR SURVEY WERE USED TO SELECT THE FINAL STRATAPROBE SOIL AND

GROUNDWATER SAMPLING LOCATIONS

CONSTITUENTSCONSTITUENT DETECTED IN THE SOIL VAPOR SAMPLESSAMPLE INCLUDE ICE PCE CARBON

TETRACHJORIDE BENZENE TOLUENE ETHYLBENZENE AND XYLENES DETECTED

CONCENTRATIONSCONCENTRATION OF THESE CONSTITUENTSCONSTITUENT WERE RELATIVELY LOW THE HIGHEST

CONCENTRATION DETECTED WAS 55
PARTSPART PER MILLION TOTAL XYLENESXYLENE AT

SAMPLING POINT SVS27 THE LOW CONCENTRATIONSCONCENTRATION AND DIFFUSE SPATIAL

DISTRIBUTION OF THE DETECTED CONSTITUENTSCONSTITUENT SUGGEST THAT THERE ARE NO AREASAREA OF

SIGNIFICANT VOC CONTAMINATION IN SHALLOW SOILSSOIL AT THE SEATTLE ANGS

543 SOILSSOIL

SOIL SAMPLESSAMPLE WERE COLLECTED FROM 20 DIRECTPUSH BORINGSBORING GP23 THROUGH

GP42 AND MONITORING WELL BORINGSBORING MW6 THROUGH MWB INSTALLED

DURING PHASE II AT DEPTHSDEPTH BETWEEN AND 10 FEET BGS THE SOIL SAMPLESSAMPLE
WERE ANALYZED FOR VOCSVOC AT AN OFFSITE STATECERTIFIED LABORATORY USING

USEPA METHOD 8260 ADDITIONALLY SAMPLESSAMPLE COLLECTED FROM BORINGSBORING
GP23 GP24 AND GP25 WERE ANALYZED FOR TPH USING WASHINGTON
METHOD WTPHHCID TO ASSESSASSES THE LATERAL EXTENT OF 1PM IN SOIL
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100

SCALE IN FEET

TOPOGRAPHIC CONTOUR13 LINE FE AMSL
LOCATION APPROXIMATE

GGASOLINE UST

DDIESEL IJST

OWS OILWATER
SEPARATOR

LI MPSITEL
BURIAL SITE

STATION BOUNDARY

OI BUILDING

CONSTITUENT CONCENTRATIONSCONCENTRATION
IN PARTSPART PER MILLION PPM

BZBENZENE
TOLTOLUENE
TCETRICHLOROETHENE
EBE7HYLBENZENE
XYL TOTAL XYLENESXYLENE
PCETETRACHLOROETHENE
CTCARBON TE7RACHLORIDE

FL LJ C1FV
OO4PZ

SVS7
CT

POE C USED OIL

ABOVE GROUND TANK

VS1O SVS11

AGEMOTOR VEHICLE

BLDG 202

FORMER UST

SVSIA
SVS19 SV2O

CJFL
LI1Z

C1 ASPHALT

COMMUNICATIONS
ADMINITHATION

LEGEND

EXISTING MONITORING WELL
JULY 1998

SOIL VAPOR SAMPLE

LIJCATION

SVS25 SVS26

MW3 SZ I
TOL 039

FORMER LISTSLIST LB 074

SVS32 AS31 SVS30
TOL 005

XYL 13

SVS35SYS05

CONSTITUENTSCONSTITUENT DETECTED IN SOIL

VAPOR SAMPLESSAMPLE

143RD CCS SEATTLE ANGSANG
SEATTLE WASHINGTON
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SURROUNDING PASI BORING BSOO3BH THE RESULTSRESULT OF THE SOIL SAMPLING ARE

DISCUSSED BELOW

5431 VOLATILE ORGANIC COMPOUNDSCOMPOUND

XYLENESXYLENE WERE DETECTED AT CONCENTRATION BELOW THE ASSOCIATED PSG IN THE

SOIL SAMPLE COLLECTED FROM FEET BGS AT BORING GP39 NO OTHER VOCSVOC
WERE DETECTED IN THE SOIL SAMPLESSAMPLE COLLECTED DURING THE PHASE II RI

5432 TOTAL PETROLEUM HYDROCARBONSHYDROCARBON

NO PETROLEUM HYDROCARBONSHYDROCARBON WERE DETECTED IN THE SOIL SAMPLESSAMPLE COLLECTED

FROM BORINGSBORING GP23 GP24 AND GP25

544 GROUNDWATER

GROUNDWATER SAMPLESSAMPLE WERE COLLECTED FROM THE 20 DIRECTPUSH

STRATAPROBE BORINGSBORING INSTALLED DURING PHASE II GP23 THROUGH GP42 IN

ADDITION THE SITSSIT 13 GROUNDWATER MONITORING WELLSWELL WERE SAMPLED ON

QUARTERLY BASIS THE STRATAPROBE GROUNDWATER SAMPLESSAMPLE WERE ANALYZED FOR

VOCSVOC IN MOBILE FIELD LABORATORY USING USEPA METHOD 8021B THE

SAMPLESSAMPLE COLLECTED FROM MONITORING WELLSWELL WERE ANALYZED FOR VOCSVOC AT AN

OFFSITE STATECERTIFIED LABORATORY USING USEPA METHOD 8260

CONSTITUENTSCONSTITUENT DETECTED IN THE PHASE II STRATAPROBE GROUNDWATER SAMPLESSAMPLE

ARE SUMMARIZED ON TABLE 54 AND DEPICTED ON FIGURE 58 TABLE 55

SUMMARIZESSUMMARIZE THE ORGANIC CONSTITUENTSCONSTITUENT DETECTED IN GROUNDWATER MONITORING

WELLSWELL DURING THE RI CONCENTRATIONSCONCENTRATION OF COPCSCOPC THAT EXCEEDED PSGSPSG IN

DIRECTPUSH AND MONITORINGWELL GROUNDWATER SAMPLESSAMPLE COLLECTED DURING

THE RI ARE DISPLAYED ON FIGURE 59

VOCSVOC DETECTED IN THE STRATAPROBE GROUNDWATER SAMPLESSAMPLE INCLUDE

CIS12DICHLOROETHEN TCE AND PCE THE CONCENTRATIONSCONCENTRATION OF TCE DETECTED

AT LOCATIONSLOCATION GP36 AND GP38 10 AND 25 PGI RESPECTIVELY EXCEED THE

MTCA METHOD CLEANUP LEVEL OF PGI

SAMPLESSAMPLE COLLECTED FROM BACKGROUND UPGRADIENT WELL BSOO4PZ IN

JANUARY 1997 APRIL 1997 AND MAY 1999 CONTAINED PCE CONCENTRATIONSCONCENTRATION

ABOVE THE MTCA METHOD CLEANUP LEVEL OF PGL THE MAXIMUM
CONCENTRATION DETECTED WAS 17 PGL PCE ALSO WAS DETECTED IN

BACKGROUND WELL MWI IN FEBRUARY 1999 AT CONCENTRATION OF 52 PGI
TCE WAS DETECTED AT CONCENTRATIONSCONCENTRATION ABOVE THE MTCA METHOD CLEANUP
LEVEL OF PGI IN FEBRUARY 1999 IN MONITORING WELL MW8 83 PGI AND

IN WELLSWELL MW6 AND MW8 IN MAY 1999 57 AND 19 PGI RESPECTIVELY
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TABLE 54

LOCATION DATE

CIS12DICHLOROETHENE TRICHLOROETHENE TETRACHIOROETHENEGP33 81298 ND NDGP34 81298 ND NDGP36 81298 10 NDGP37 81298 ND NDGP38 81298 26 25 NDPROJECT SCREENING GOAL 70

ALL CONCENTRATIONSCONCENTRATION IN MICROGRAMSMICROGRAM PER

LITER JIGI

ND NOT DETECTED ABOVE LABORATORY METHOD REPORTING LIMITSHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED PROJECT SCREENING GOALNOTE ONLY THE RESULTSRESULT FOR SAMPLESSAMPLE WITH TARGET ANALYTE DETECTIONSDETECTION ARE

SHOWNSAMPLESSAMPLE THAT WERE ND FOR ALL TARGET ANALYTESANALYTE ARE NOT SHOWN

C

UI

CONSTITUENTSCONSTITUENT DETECTED IN STRATAPROBE GROUNDWATER SAMPLESSAMPLE143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON
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TABLE 55

ORGANIC CONSTITUENTSCONSTITUENT DETECTED IN GROUNDWATER MONITORING WELLSWELL

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

LI 111 CIS12 135
LOCATION DATE ACETONE TOLUENE DICHIOROETHANE TRICHIOROETHANE DICHLOROETHENE TRIMETHYLBENZENE TRICHLOROETHENE TETRACHLOROETHENE

91796 ND ND 03 37 ND ND ND 38

91796 DUP ND ND 03 38 ND ND ND 38

11497 ND ND ND 24 ND ND ND 51

BS004P7 41197 ND ND ND 33 ND ND ND 17

BACKGROUND WELL 71097 ND ND ND 18 ND ND ND ND
9298 ND ND ND ND ND ND ND 20

112598 MD ND MD ND ND ND ND ND

22499 ND ND MD ND ND ND ND ND

51999 NT MD ND ND ND ND ND 68

91796 ND ND ND ND ND 02 ND ND

11597 ND ND ND ND NT ND ND ND

41197 MD ND ND ND ND ND ND NT

BSOO5FZ 71197 ND ND ND ND ND ND ND 47

9198 ND ND ND ND ND ND ND ND

112598 ND MD ND ND ND ND ND ND

22499 ND ND ND ND ND ND ND NT

51899 ND ND ND ND ND ND ND ND

91796 ND ND MD NT ND 02 ND ND

11497 ND ND ND ND ND ND ND ND

41197 ND ND ND ND ND ND ND ND
BSOO6PZ 71197 ND ND ND ND ND ND ND ND

9298 ND ND ND ND ND ND ND ND

112498 ND ND ND ND ND ND ND ND

22499 ND ND ND ND ND ND ND ND

51899 ND ND ND ND ND ND ND ND

101896 ND ND ND ND ND ND ND ND

121796 ND ND ND ND ND ND ND ND

11497 ND 11 ND ND ND ND ND ND
MWI 41197 ND ND ND ND ND ND ND ND

BACKGROUND WELL 71197 ND ND ND ND ND ND ND ND

9198 ND ND ND ND ND ND ND

112598 ND ND ND ND ND ND ND ND

22499 ND ND ND ND ND ND ND 52

51999 ND ND ND ND NI ND ND ND

101896 ND ND ND ND ND ND ND ND

121796 ND ND ND ND MD ND ND ND
11597 MD ND ND ND ND ND ND ND

11597 DUP ND ND ND ND ND ND ND ND
MW2 41097 MD ND ND ND ND ND ND ND

71197 ND ND MD ND MD ND ND ND
9298 ND ND ND ND ND ND ND ND

112598 ND ND ND ND ND ND ND ND
22499 ND ND ND ND ND ND ND ND

51899 ND NT ND ND ND ND ND ND

101896 18 ND ND ND ND ND ND ND

101896 DUP 20 ND MD ND ND ND ND ND

121796 ND ND MD ND ND ND ND ND

121796 DUP ND ND ND ND ND ND ND ND

11597 ND ND ND ND ND ND ND ND
MW3 41197 ND ND ND ND ND ND ND ND

71197 ND ND ND ND ND MD ND ND
9298 ND ND ND ND ND ND ND ND

9298 DUP ND MD ND ND ND ND ND ND
112498 ND ND ND ND ND ND ND ND

112498 DUP ND ND ND ND ND ND ND ND
22599 ND ND ND ND NI ND ND ND

51899 ND ND ND ND ND ND ND ND
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TABLE 55

ORGANIC CONSTITUENTSCONSTITUENT DETECTED IN GROUNDWATER MONITORING WE118

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

11 OSL2 135
LOCATION DATE ACETONE TOLUENE DICHIOROETBANE TRICHIOROETHANE DICHLCIROETHENE TNMETHYLBENZENE TRICHLOROETHESIE TETRACHIOROETHENE

101896 11 ND ND ND ND ND 39 ND

121796 ND ND ND ND ND ND 21 ND

11497 ND ND ND NT ND ND 34 ND

41197 ND ND ND MD ND ND 32 ND

MW4 711 97 ND ND ND ND ND ND 28 ND

9298 ND ND ND ND ND ND 20 ND

112498 ND ND ND ND ND ND 34 ND

22499 ND ND ND ND ND ND 26 ND

22499 DUP ND ND ND ND ND ND 26 ND

51899 ND ND ND ND ND ND 29 ND

101896 ND ND ND ND 56 ND ND ND

121796 ND ND ND ND 49 ND ND ND

11497 ND ND ND NT 27 ND ND ND

41197 ND ND ND ND 14 ND ND ND

41197 DUP ND ND ND ND 16 ND ND ND

MWSMW 71097 ND ND ND ND 35 ND 21 ND
71097 DUP ND ND ND ND 28 ND ND ND

9298 ND ND ND ND ND ND ND ND

1124 98 ND ND ND ND 32 ND ND ND

22599 ND ND ND ND 17 ND ND ND

31899 ND ND ND ND ND ND ND ND

9298 ND ND ND ND ND ND 30 ND

MW6 112498 ND ND ND ND ND ND 30 MD

22599 ND ND ND ND ND ND ND MD

51899 ND ND ND MD 10 ND 55 ND

9298 ND ND ND ND ND ND ND ND

MW7 112498 ND ND ND ND ND ND 38 ND

22599 ND ND ND ND ND ND ND ND

51899 ND ND ND ND ND ND ND ND

9298 ND ND ND ND ND ND 30 ND

112498 ND ND ND ND ND ND 33 ND

MW8 22499 ND ND ND ND 39 ND 83 ND

22499 DUP MD ND ND ND 42 ND 87 ND

51899 ND ND ND ND 45 ND 19 MD

518 99 DUP ND ND ND ND 47 ND 21 ND

9198 MD ND ND ND ND ND ND ND

MW9 112498 ND ND MD ND ND ND ND ND

22499 ND ND ND ND ND ND ND ND

51899 ND ND ND 14 ND ND ND 18

9198 ND ND ND ND ND ND ND ND

MWB 112598 ND ND ND ND ND ND ND ND

22499 ND ND ND ND ND ND ND ND

51999 ND NT ND ND ND ND ND ND

RI PROJECT SCREENING
GOAL 8X 40 800 200 70 0507 50 50

ALL CONCENTRATIONSCONCENTRATION IN MICROGRAMSMICROGRAM PER
LITER TIGL

ND NOT DETECTED ABOVE LABORATORY METHOD
REPORTING

LIMIT

ND POSITIVE
DETECTION WAS REPORTED BY THE

LABORATORY
FOR THISTHI CONSTITUENT IN THE SAMPLE INDICATED THE SAMPLE RESULT

WAS QUALIFIED AS NOT DETECTED BASED ON DETECTION OF THE CONSTITUENT IN AN ASSOCIATED QUALITY CONTROL BLANK UNITED

STATESSTATE ENVIRONMENTAL PROTECTION AGENCY CONTRACT LABORATORY PROGRAM LOX AND 5X RULES

DUP DUPLICATE SAMPLE

RI REMEDIAL
INVESTIGATION

SHADED CELLBOLD TYPEFACE INDICATESINDICATE VALUE EXCEEDING THE ASSOCIATED ID PROJECT SCREENING GOAL

521
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100
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55 FIELD QUALITY ASSURANCEQUALITY CONTROL SAMPLE RESULTSRESULT

FIELD BLANK AND EQUIPMENT RINSATE BLANK SAMPLESSAMPLE COLLECTED DURING PHASE II

WERE ANALYZED FOR THE SAME PARAMETERSPARAMETER AS THE ASSOCIATED
PROJECT SAMPLES

TRIP BLANKSBLANK WERE ANALYZED FOR VOCSVOC ONLY THE ANALYTICAL RESULTSRESULT FOR THE

QC BLANK SAMPLESSAMPLE ARE SUMMARIZED ON TABLE 56 ACETONE BROMO

DICHIOROMETHANE CHLOROFORM AND METHYLENE CHLORIDE WERE DETECTED IN

SELECT QC BLANKS NONE OF THESE CONSTITUENTSCONSTITUENT WERE DETECTED IN THE

ASSOCIATED
PROJECT SAMPLES

56 ANALYTICAL DATA REVIEW AND VALIDATION RESULTSRESULT

THE LABORATORY ANALYTICAL
DATA GENERATED DURING THE PHASE II RI

WERE REVIEWED BY QUALIFIED ANALYTICAL CHEMIST FOR CONFORMANCE WITH THE

PROJECT DATA QUALITY OBJECTIVESOBJECTIVE SPECIFIED IN THE PHASE II RIFSRIF WORK PLAN

ERM 1998B IN ADDITION APPROXIMATELY TEN PERCENT OF THE SOIL ANALYTICAL

DATA AND 100 PERCENT OF THE GROUNDWATER DATA WERE VALIDATED IN

ACCORDANCE WITH USEPA CONTRACT LABORATORY PROGRAM NATIONAL FUNCTIONAL

GUIDELINESGUIDELINE FOR ORGANIC DATA REVIEW FEBRUARY 1994 AND USEPA CONTRACT

LABORATORY PROGRAM NATIONAL FUNCTIONAL GUIDELINESGUIDELINE FOR INORGANIC DATA REVIEW

FEBRUARY 1994 APPENDIX CONTAINSCONTAIN THE QC DATA REVIEWVALIDATION

REPORTSREPORT FOR THE PHASE II RI

SOME OF THE QUANTITATION LIMITSLIMIT AND POSITIVE DETECTIONSDETECTION REPORTED BY THE

LABORATORY FOR SELECTED SAMPLESSAMPLE WERE QUALIFIED AS ESTIMATED VALUESVALUE OR

TENTATIVE IDENTIFICATIONSIDENTIFICATION BASED ON THE DATA REVIEW AND VALIDATION THE

DATA
QUALIFICATION ACTIONSACTION ARE THE RESULT OF TYPICAL MINOR ANALYTICAL

ACCURACY AND PRECISION ANOMALIESANOMALIE AND ARE NOT CONSIDERED CAUSE FOR

FURTHER ACTION NONE OF THE PHASE II ANALYTICAL DATA WERE REJECTED

ACCORDINGLY THE ANALYTICAL DATA ARE OF ACCEPTABLE QUALITY AND CAN BE USED

FOR DECISIONMAKING PURPOSES

57 SUMMARY AND CONCLUSIONSCONCLUSION

THISTHI SECTION PROVIDESPROVIDE SUMMARY AND CONCLUSIONSCONCLUSION REGARDING THE PHASE II

RI SAMPLING RESULTSRESULT FOR THE SEATTLE ANGS RELEVANT DATA FROM THE PHASE

RI ARE INCLUDED IN THE DISCUSSION TO PROVIDE COMPREHENSIVE REVIEW OF

THE RI SITE CHARACTERIZATION RESULTS
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CECNCD

ANALYTICAL RESULTSRESULT FOR PHASE II RI FIELD QUALITI1 CONTROL BLANK SAMPLESSAMPLE143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON
TABLE 56

TYPE DATE SAMPLE NUMBER

VOLATILE ORGANIC COMPOUNDSCOMPOUND

ACETONE

BROMODICHIOROMETHANE CHLOROFORM METHYLENE CHLORIDEFIELD BLANK TAP WATER 72898 SVSISFT ND ND ND NDFIELD BLANK ASTM TYPE II WATER 72898 SVSI5FA ND ND ND NDRIRTSATE BLANK 72898 SVS5R ND ND ND NDRINSATE BLANK 72898 SVS15R ND NT ND NDTRIP BLANK 72898 180728981 ND ND ND NTRINSATE BLANK 72998 SVS25R ND ND NI NDRINSATE BLANK 72998 SVS35R ND ND ND NDTRIP BLANK 72998 113072998I ND ND ND NIRINSATE BLANK 81298 GP36R ND ND ND NDTRIP BLANK 81298 180812981 ND ND ND NDFIELD BLANK TAP WATER 81398 GF24FL ND ND 11 NDFIELD BLANK ASTM TYPE II WATER 81398 GP24FA ND ND ND NDRINSATE BLANK 81598 GP 2415 ND ND ND NDRINSATEBLARIK 81398 GP26R ND ND ND NDTRIP BLANK 81398 180813981 ND ND ND NDRIRISATE BLANK 82798 MW86SR ND ND NDTRIP BLANK 82798 180827981 ND 28

TRIP BLANK 9198 18090198 ND ND ND NDFIELD BLANK TAP WATER 9298 BS0041Z98IFT ND ND 18 NDFIELD BLANK ASTM TYPE II WATER 9298 DSOO4FZ98IFA ND ND ND NDRINRAIE BLANK 9298 MW381RL3 ND NI ND NDTRIP BLANK 9298 18090298 ND ND ND NDRENSATE BLANK 132498 MW3982R ND ND ND NDTRIP BLANK 112498 181124981 ND ND ND NDFIELD BLANK TAP WATER 112598 ISSOO4PZ982FT ND 18 36 NDFIELD BLANK ASTM TYPE II WATER 112598 BSOO4PZ982FA ND ND ND NDFIELD BLANK TAP WATER 22499 MW8993FT ND ND ND NDFIELD BLANK ASTM TYPE II WATER 22499 MW 99 LEA ND NI ND NDRINSATE BLANK 22499 MW499IR ND ND ND NDTRIP BLANK 22499 180224991 ND ND ND NDTRIP BLANK 22599 180225991 NI ND ND NDFIELD BLANK TAP WATER 51899 MW8992FT ND 22 NDFIELD BLANK ASIM LYPE II WATER 51899 MW 899 2FA 23 ND ND NDRINSATE BLANK 51899 MW4992R 23 NT ND NDTRIP BLANK 51899 113051899 NE ND ND ND

ALL CONCENTRATIONSCONCENTRATION OR ANICROGRANISANICROGRANI PER

LITER MGIACTM AMERICAN RXIRTY BR TESTING AND MILERIALSMILERIAL

NOT DETER TED CHOSE TABORATOR METHOD REPORT TOG LIMIT
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COPCSCOPC IDENTIFIED DURING THE RI INCLUDE ANY CONSTITUENTSCONSTITUENT DETECTED ABOVE

METHOD REPORTING LIMITSLIMIT THAT CANNOT BE ATTRIBUTED TO AREA BACKGROUND
CONCENTRATIONSCONCENTRATION OR SAMPLINGLABORATORY CONTAMINATION COPCSCOPC DETECTED

ABOVE PSGSPSG AT THE SEATTLE ANGSANG DURING THE PHASE AND II RI INCLUDE

BENZENE TCE AND PCE IN GROUNDWATER DETECTIONSDETECTION OF THESE CONSTITUENTSCONSTITUENT

THAT EXCEEDED PSGSPSG ARE SHOWN ON FIGURE 59 THE PSG FOR EACH OF THESE

CONSTITUENTSCONSTITUENT WAS TGL WHICH IS THE MTCA METHOD CLEANUP LEVEL FOR

EACH CONSTITUENT

BENZENE WAS DETECTED ABOVE THE PSG IN ONE DIRECTPUSH GROUNDWATER

SAMPLE COLLECTED IN THE SOUTHERN PORTION OF THE STATION TCE WAS DETECTED

ABOVE THE PSG IN THREE DIRECTPUSH GROUNDWATER SAMPLESSAMPLE AND THREE

SAMPLESSAMPLE COLLECTED FROM MONITORING WELLSWELL MW6 AND MW8 IN THE

SOUTHERN PORTION OF THE STATION PCE WAS DETECTED ABOVE THE PSG IN THREE

GROUNDWATER SAMPLESSAMPLE COLLECTED FROM BACKGROUND MONITORING WELL

BSOO4PZ AND IN ONE SAMPLE COLLECTED FROM BACKGROUND WELL MWI

DESPITE EXTENSIVE SAMPLING OF SOIL AND GROUNDWATER AT THE SEATTLE ANGSANG
DURING THE PHASE AND II RI THE SOURCE OF THE VOCSVOC IN GROUNDWATER HAS

NOT BEEN IDENTIFIED TCE HAS BEEN DETECTED IN NUMBER OF SHALLOW

GROUNDWATER MONITORING WELLSWELL AT THE BOEING SITE IMMEDIATELY SOUTH OF THE

STATION AT CONCENTRATIONSCONCENTRATION UP TO 1000 JTGI BOEING 1998 THE

GROUNDWATER DATA FOR THISTHI SITE IDENTIFIED AS NORTH BOEING FIELD SITE ON

FIGURE 22 DEFINE DISSOLVED TCE PLUME EXTENDING FROM NEAR THE NORTH

END OF THE SITE TO PROPERTIESPROPERTIE OFFSITE TO THE SOUTH THE HIGHEST

CONCENTRATIONSCONCENTRATION WERE DETECTED NEAR THE MIDDLE OF THE SITE BECAUSE THE

BOEING SITE IS HYDRAULICALLY DOWNGRADIENT OF THE SEATTLE ANGSANG THE

OBSERVED TCE CONCENTRATIONSCONCENTRATION AT THE SEATTLE ANGSANG
LIKELY CANNOT BE

EXPLAINED BY ADVECTIVE TRANSPORT OF ICE FROM THE BOEING SITE IE
SPREADING OF THE BOEING TCE PLUME VIA BULK GROUNDWATER FLOW
HOWEVER DISPERSION OF THE BOEING PLUME AT THE PLUMESPLUME UPGRADIENT EDGE

VIA CONCENTRATIONDRIVEN DIFFUSION FOR EXAMPLE MAY BE AT LEAST PARTIALLY

RESPONSIBLE FOR THE TCE DETECTED IN GROUNDWATER AT THE SEATTLE ANGS

STRATAPROBE BORINGSBORING GP23 GP24 AND GP25 WERE INSTALLED TO DETERMINE

THE LATERAL EXTENT OF PETROLEUM HYDROCARBONSHYDROCARBON IN SOIL SURROUNDING PASI
BORING BSOO3BH POSITIVE DETECTIONSDETECTION OF TPH WERE REPORTED IN SOIL

SAMPLESSAMPLE COLLECTED FROM APPROXIMATELY AND FEET BGS IN BORING BS
OO3BH AT CONCENTRATIONSCONCENTRATION OF 780 AND 160 MILLIGRAMSMILLIGRAM PER KILOGRAM MGKG
RESPECTIVELY SEE TABLE 21 OPTECH 1995 HOWEVER THESE RESULTSRESULT WERE

OBTAINED USING USEPA METHOD 4181 ANALYSISANALYSI OF THE SAME TWO SOIL

SAMPLESSAMPLE FOR DIESEL AND GASOLINERANGE HYDROCARBONSHYDROCARBON USING WASHINGTON
METHODSMETHOD WTPHD AND WTPHG YIELDED NONDETECTABLE ND RESULTSRESULT

OPTECH 1995 THISTHI FACT COMBINED WITH THE FACT THAT TPH WAS NOT
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DETECTED IN THE STRATAPROBE SOIL SAMPLESSAMPLE COLLECTED IN THISTHI AREA SUGGESTSSUGGEST

THAT THE REPORTED TPH DETECTIONSDETECTION IN THE PASI SAMPLESSAMPLE MAY HAVE BEEN

FALSE DETECTIONSDETECTION CAUSED BY MATRIX INTERFERENCE OR LABORATORY ERROR

ALTERNATIVELY IF THE TPH DETECTIONSDETECTION IN THE PASI SOIL SAMPLESSAMPLE WERE REAL

THE HYDROCARBONSHYDROCARBON ARE LIKELY LONGCHAIN COMPOUNDSCOMPOUND IE C24 CONFINED TO

SHALLOW SOIL BENEATH THE ASPHALT PAVEMENT IN THE IMMEDIATE VICINITY OF

BORING BSOO3BH AND THUSTHU DO NOT POSE
THREAT TO HUMAN HEALTH OR THE

ENVIRONMENT TPH WAS ANALYZED FOR BUT WAS NOT DETECTED IN GROUNDWATER

SAMPLESSAMPLE COLLECTED DURING THE PHASE RI
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SECTION 60

APPLICABLE OR RELE VANT AND
APPROPRIATE REQUIREMENTSREQUIREMENT

THISTHI SECTION PROVIDESPROVIDE PRELIMINARY SUMMARY OF FEDERAL AND STATE ARARSARAR
THAT MAY BE RELEVANT TO FS DEVELOPMENT OR OTHER IRP ACTIVITIESACTIVITIE AT THE

SEATTLE ANGS ARARSARAR WILL BE FURTHER EVALUATED AS NECESSARY DURING THE

PHASE II FS

61 FEDERAL REQUIREMENTSREQUIREMENT

611 COMPREHENSIVE ENVIRONMENTAL RESPONSE COMPENSATION AND LIABILITY

ACT

SECTION 121 OF CERCLA AS AMENDED BY SARA ADDRESSESADDRESSE THE

MANAGEMENT OF FEDERAL FACILITIES THE IRP HAS BEEN DESIGNED TO MIRROR

SITE INVESTIGATION REQUIREMENTSREQUIREMENT UNDER CERCLA IE PA SI RI PS RD
AND RA

612 RESOURCE CONSERVATION AND RECOVERY ACT

RESOURCE CONSERVATION AND RECOVERY ACT RCRA REGULATIONSREGULATION GOVERNING

HAZARDOUSHAZARDOU WASTE MANAGEMENT PROVIDE BOTH ACTION AND CHEMICALSPECIFIC

ARARSARAR THAT MAY APPLY TO IRP ACTIVITIESACTIVITIE AT THE STATION

6121 WASTE IDENTFI CATION

WASTE MATERIALSMATERIAL GENERATED AT THE SITE EG DRILL CUTTINGSCUTTING PURGE WATER

DECONTAMINATION WATER ARE REGULATED AS HAZARDOUSHAZARDOU WASTE IF THEY MEET THE

FEDERAL DEFINITION PROVIDED IN 40 CODE OF FEDERAL REGULATIONSREGULATION CFR 261

6122 WASTE GENERATION AND TRANSPORT

RI ACTIVITIESACTIVITIE OR REMEDIAL ALTERNATIVESALTERNATIVE INVOLVING THE GENERATION OR TRANSPORT

OF HAZARDOUSHAZARDOU WASTE TRIGGER RCRA HAZARDOUSHAZARDOU WASTE GENERATOR

REQUIREMENTSREQUIREMENT PROVIDED IN 40 CFR 262 WHEN HAZARDOUSHAZARDOU WASTE IS SHIPPED
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OFF SITE IN REGULATED AMOUNTSAMOUNT THE MANIFESTING AND TRANSPORT PROCEDURESPROCEDURE IN

40 CFR 263 MUST BE FOLLOWED

6123 LAND DISPOSAL RESTRICTIONSRESTRICTION

RCRA REGULATIONSREGULATION IN 40 CFR 268 SET FORTH LAND DISPOSAL RESTRICTIONSRESTRICTION ALSO

KNOWN AS LAND BAN REQUIREMENTSREQUIREMENT FOR RCRA WASTES THESE RESTRICTIONSRESTRICTION

WERE REQUIRED BY THE HAZARDOUSHAZARDOU AND SOLID WASTE AMENDMENTSAMENDMENT OF 1984 TO

RCRA TO PROHIBIT THE CONTINUED LAND DISPOSAL OF HAZARDOUSHAZARDOU WASTESWASTE

BEYOND SPECIFIED DATES HOWEVER WASTESWASTE TREATED IN ACCORDANCE WITH

CHEMICALSPECIFIC TREATMENT STANDARDSSTANDARD PROVIDED IN 40 CFR 268 SUBPART

MAY BE LANDDISPOSED AS PROVIDED THEREIN THE LAND DISPOSAL

RESTRICTIONSRESTRICTION POTENTIALLY AFFECT THE STORAGE AND DISPOSAL OF HAZARDOUSHAZARDOU

WASTESWASTE GENERATED DURING RI OR SUBSEQUENT REMEDIAL ACTIVITIESACTIVITIE AND MAY BE

CONSIDERED BOTH ACTION AND CHEMICALSPECIFIC ARARS

6124 TREATMENT STORAGE AND DISPOSAL FACILITIESFACILITIE

IF REMEDIAL ALTERNATIVESALTERNATIVE FOR THE SITE INVOLVE THE CONSTRUCTION OR OFFSITE USE

OF RCRA TREATMENT STORAGE OR DISPOSAL TSD FACILITIESFACILITIE REGULATIONSREGULATION

PROVIDED IN 40 CFR 264 BECOME ACTIONSPECIFIC ARARS VARIOUSVARIOU

SUBSECTIONSSUBSECTION OF 40 CFR 264 GOVERN STANDARDSSTANDARD AND PROCEDURESPROCEDURE FOR THE

OPERATION OF HAZARDOUSHAZARDOU WASTE TSD FACILITIES FOR EXAMPLE COMMON

DISPOSAL PRACTICE IS TO CREATE WASTE PILE OF CONTAMINATED SOIL AS PART OF

THE REMEDIATION PROCESS 40 CFR 264 SUBPART PROMULGATESPROMULGATE FEDERAL

RCRA STANDARDSSTANDARD FOR WASTE PILESPILE INCLUDING THEIR DESIGN OPERATING

REQUIREMENTSREQUIREMENT MONITORING AND INSPECTION CLOSURE AND POSTCLOSURE CARE

OTHER SUBPARTSSUBPART CONTROL TANK SYSTEMSSYSTEM SURFACE IMPOUNDMENTSIMPOUNDMENT LAND

TREATMENT UNITSUNIT LANDFILLSLANDFILL INCINERATORSINCINERATOR AND MISCELLANEOUSMISCELLANEOU TSD UNITS

613 SAFE DRINKING WATER ACT

FEDERAL REGULATIONSREGULATION PURSUANT TO THE SAFE DRINKING WATER ACT SDWA
GOVERN THE QUALITY USAGE AND DISCHARGE OF GROUNDWATER AS APPLIED TO

DRINKING WATER QUALITY MCLSMCL SPECIFIED IN 40 CFR 1411116 AND 1416063

ARE LEGALLY ENFORCEABLE FEDERAL DRINKING WATER STANDARDSSTANDARD ESTABLISHED BY
THE USEPA MAXIMUM CONTAMINANT LEVEL GOALSGOAL MCLGSMCLG SPECIFIED IN 40

CFR 1415052 ARE NONENFORCEABLE HEALTHBASED GOALSGOAL FOR DRINKING WATER

MCLGSMCLG ARE SET AT LEVELSLEVEL AT WHICH NO ADVERSE HEALTH EFFECTSEFFECT MAY ARISE

MCLSMCL ARE SET AS CLOSE AS PRACTICAL TO MCLGS FOR NONCARCINOGENSNONCARCINOGEN MCLSMCL
ARE NEARLY ALWAYSALWAY SET AT THE MCLG THE USEPA BELIEVESBELIEVE THAT MCLSMCL ARE
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PROTECTIVE OF PUBLIC HEALTH HOWEVER IT DOESDOE RECOGNIZE THAT SPECIFIC

CIRCUMSTANCESCIRCUMSTANCE MAY REQUIRE MORE STRINGENT STANDARDSSTANDARD IE MCLGSMCLG FOR THE

PROTECTION OF PUBLIC HEALTH AND THE ENVIRONMENT

614 CLEAN WATER ACT

THE FEDERAL CLEAN WATER ACT AND PURSUANT REGULATIONSREGULATION PROVIDE POTENTIAL

LOCATION CHEMICAL AND ACTIONSPECIFIC ARARSARAR FOR IRP ACTIVITIESACTIVITIE AT THE

SEATTLE ANGS

6141 AMBIENT WATER QUALILY CRITERIA

THE USEPA HAS PROMULGATED AMBIENT WATER QUALITY CRITERIA AWQC
FOR SURFACE WATER AND GROUNDWATER THROUGH 40 CFR 131 ALIGNED WITH THE

FEDERAL CLEAN WATER ACT CRITERIA THE STANDARD GOVERNING AWQC PRESENTSPRESENT

SCIENTIFIC DATA AND GUIDANCE ON THE ENVIRONMENTAL EFFECTSEFFECT OF POLLUTANTSPOLLUTANT

RATHER THAN ONLY ESTABLISHING REGULATORY REQUIREMENTS AS RESULT

DECISIONMAKERSDECISIONMAKER EVALUATING REMEDIAL ALTERNATIVESALTERNATIVE MAY COMPARE THEIR

WATER QUALITY DATA TO FEDERAL DATA AND GUIDANCE CANDIDATE RAS

INVOLVING CONTAMINATED SURFACE WATER OR GROUNDWATER MUST BE EVALUATED

WITHIN THE CONTEXT OF FOLLOWON WATER USAGE AND THE CIRCUMSTANCESCIRCUMSTANCE OF THE

ACTUAL OR POTENTIAL RELEASE BEFORE IMPLEMENTATION AWQC MAY BE

CONSIDERED WHEN EVALUATING CLEANUP LEVELSLEVEL FOR GROUNDWATER OR SURFACE

WATER

6142 NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM NPDESNPDE REGULATIONSREGULATION

GOVERN DISCHARGESDISCHARGE TO SURFACE WATER AND CONTROL SURFACE WATER RUNOFF FROM

STORM WATER DISCHARGE SYSTEMS PROMULGATION OF CLEAN WATER ACT SECTION

402 AND FORMAL ARARSARAR ARE ESTABLISHED FOR NPDESNPDE THROUGH 40 CFR 122

AND 40 CFR 125 AND PROVIDE ACTION AND CHEMICALSPECIFIC ARARS

615 OCCUPATIONAL SAFETY AND HEALTH ACT

RIFSRIF FIELD ACTIVITIESACTIVITIE ARE GOVERNED BY OCCUPATIONAL SAFETY AND HEALTH ACT

OSHA STANDARDSSTANDARD UNDER 29 CFR 1910 SITE WORKERSWORKER MUST MEET THE

REQUIREMENTSREQUIREMENT OF THE SITE HEALTH AND
SAFETY PLAN POSSESSPOSSES AND USE PERSONAL

PROTECTIVE EQUIPMENT IN ACCORDANCE WITH THE HEALTH AND SAFETY PLAN AND

TAKE ALL PRECAUTIONSPRECAUTION TO ELIMINATE EXPOSURE TO UNSAFE OR UNHEALTHY
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SITUATIONS OTHER APPLICABLE OSHA ARARSARAR INCLUDE HEALTH AND SAFETY FOR

FEDERAL SERVICE CONTRACTSCONTRACT 29 CFR 1926 AND RECORD KEEPING AND REPORTING

UNDER 29 CFR 1904

616 HAZARDOUSHAZARDOU MATERIALSMATERIAL TRANSPORTATION ACT

IF MATERIAL CONTAINING HAZARDOUSHAZARDOU WASTESWASTE IS TO BE TRANSPORTED OFF SITE US
DEPARTMENT OF TRANSPORTATION HAZARDOUSHAZARDOU MATERIAL TRANSPORTATION

REQUIREMENTSREQUIREMENT IN 49 CFR 171179 PURSUANT TO THE FEDERAL HAZARDOUSHAZARDOU

MATERIALSMATERIAL TRANSPORTATION ACT MAY BE ACTIONSPECIFIC ARARSARAR FOR RIFSRIF
ACTIVITIES THESE REQUIREMENTSREQUIREMENT ARE SUPPLEMENTAL TO RCRA TRANSPORTER

REQUIREMENTSREQUIREMENT IN 40 CFR 263

617 CLEAN AIR ACT

THE FEDERAL CLEAN AIR ACT MAY PROVIDE ACTION AND CHEMICALSPECIFIC

ARARSARAR FOR IRP ACTIVITIESACTIVITIE INCLUDING SUBSEQUENT FIELD INVESTIGATIONSINVESTIGATION AND

RAS SUCH AS SOIL EXCAVATION OR INCINERATION ALL REMEDIATION ACTIVITIESACTIVITIE

MUST COMPLY WITH NATIONAL PRIMARY AND SECONDARY AMBIENT AIR QUALITY

STANDARDSSTANDARD FOUND IN 40 CFR 50 RULESRULE GOVERNING PARTICULATE MATTER LESSLES

THAN 10 MICRONSMICRON IN SIZE PM10 ARE CONTAINED IN 40 CFR 50 AND ARE

IMPORTANT DUE TO THE POTENTIAL DETRIMENTAL EFFECTSEFFECT OF SUCH PARTICLESPARTICLE ON THE

LUNGS FIELD ACTIVITIESACTIVITIE INVOLVING AIR EMISSIONSEMISSION MUST ENSURE COMPLIANCE

WITH THE PM10 STANDARD

618 FEDERAL GUIDANCE TO BE CONSIDERED

IN ADDITION TO FEDERAL AND STATE REQUIREMENTSREQUIREMENT THAT MAY BE APPLICABLE OR

RELEVANT AND APPROPRIATE TO IRP ACTIVITIESACTIVITIE FEDERAL NONREGULATORY CRITERIA

MUST BE CONSIDERED CHEMICALSPECIFIC FEDERAL NONREGULATORY CRITERIA

USED TO HELP CHARACTERIZE RISKSRISK AND TO SET CLEANUP GOALSGOAL INCLUDE THE

FOLLOWING

USEPA RISK REFERENCE DOSESDOSE

USEPA HEALTH ADVISORIESADVISORIE

USEPA CARCINOGEN ASSESSMENT GROUP POTENCY FACTORSFACTOR

USEPA ACCEPTABLE INTAKE VALUESVALUE CHRONIC AND SUBCHRONIC AND
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USEPA GUIDANCE MANUAL ON WATERRELATED FATE OF 129
PRIORITY

POLLUTANTS

62 STATE REQUIREMENTSREQUIREMENT

621 MODEL TOXICSTOXIC CONTROL ACT

THE STATE OF WASHINGTON HAS TOXIC WASTE CLEANUP LAW CALLED THE MODEL

TOXICSTOXIC CONTROL ACT MTCA MTCA IS THE STATE EQUIVALENT OF CERCLA
MTCA OUTLINESOUTLINE CLEANUP REQUIREMENTSREQUIREMENT TO ENSURE THE PROTECTION OF HUMAN

HEALTH AND THE ENVIRONMENT WHILE ALLOWING FLEXIBILITY IN SITESPECIFIC

APPLICATION OF THESE REQUIREMENTS THE MTCA CLEANUP REGULATION

WDOE 1996 DEFINESDEFINE TWOSTEP APPROACH FOR ESTABLISHING CLEANUP

REQUIREMENTSREQUIREMENT FOR INDIVIDUAL SITES THE FIRST STEP IS ESTABLISHING CLEANUP

LEVELSLEVEL AND THE SECOND STEP IS SELECTING CLEANUP ACTIONSACTION THAT WOULD BEST

ACHIEVE THE CLEANUP LEVELS THE FOLLOWING SUMMARY OF OPTIONSOPTION FOR

SELECTING CLEANUP LEVELSLEVEL IS DERIVED FROM WDOE 1996

THE MTCA CLEANUP REGULATION PROVIDESPROVIDE THREE OPTIONSOPTION FOR ESTABLISHING

SITESPECIFIC CLEANUP LEVELS EACH OF THESE OPTIONSOPTION USESUSE HUMAN HEALTH RISK

AS THE MAIN DETERMINANT IN
SETTING CLEANUP LEVELS

6211 MODEL TOXICSTOXIC CONTROL ACT METHOD

MTCA METHOD DEFINESDEFINE CLEANUP LEVELSLEVEL FOR 25 OF THE MOST COMMON
HAZARDOUSHAZARDOU SUBSTANCESSUBSTANCE FOUND AT SITESSITE THE METHOD TABLES THESE LEVELSLEVEL

WERE DEVELOPED USING ACCEPTABLE RISK LEVELSLEVEL OUTLINED IN THE STANDARDSSTANDARD AND

HEALTHBASED CONCENTRATIONSCONCENTRATION THAT ARE INCLUDED IN OTHER APPLICABLE STATE AND

FEDERAL LAWS METHOD IS DESIGNED TO BE USED FOR CLEANUPSCLEANUP THAT ARE

RELATIVELY STRAIGHTFORWARD OR INVOLVE ONLY FEW HAZARDOUSHAZARDOU SUBSTANCESSUBSTANCE ALL

OF WHICH MUST BE LISTED ON THE METHOD TABLES THE METHOD APPROACH

IS USED MAINLY BY SMALL SITESSITE THAT DO NOT WARRANT THE COSTSCOST OF CONDUCTING

RISK ASSESSMENTSASSESSMENT AND EXTENSIVE SITE STUDIES

6212 MODEL TOXICSTOXIC CONTROL ACT METHOD

MTCA METHOD CLEANUP LEVELSLEVEL ARE DEVELOPED USING SITE RISK

ASSESSMENT THAT FOCUSESFOCUSE ON SITE CHARACTERISTICSCHARACTERISTIC SUCH AS HOW HAZARDOUSHAZARDOU

SUBSTANCESSUBSTANCE INTERACT WITH EACH OTHER WHAT THE COMBINED HEALTH EFFECTSEFFECT MAY
BE AND HOW THE SUBSTANCESSUBSTANCE MOVEMENT ON AND OFFSITE COULD THREATEN
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HUMAN HEATH AND THE ENVIRONMENT APPLICABLE STATE AND FEDERAL LAWSLAW
MUST ALSO BE FOLLOWED

THE LIFETIME EXCESSEXCES CANCER RISK LEVEL FOR INDIVIDUAL CARCINOGENSCARCINOGEN CANNOT

EXCEED 1X10 IF MORE THAN ONE TYPE OF HAZARDOUSHAZARDOU SUBSTANCE IS PRESENT

THE TOTAL EXCESSEXCES CANCER RISK LEVEL AT THE SITE MAY NOT EXCEED LXLFR5 LEVELSLEVEL

FOR NONCARCINOGENSNONCARCINOGEN CANNOT EXCEED THE POINT AT WHICH SUBSTANCE MAY
CAUSE ILLNESSILLNES IN HUMANS FOR INDIVIDUAL HAZARDOUSHAZARDOU SUBSTANCESSUBSTANCE THISTHI POINT

IS DEFINED BY HAZARD QUOTIENT OF FOR MULTIPLE SUBSTANCESSUBSTANCE THE SUM OF

THE INDIVIDUAL HAZARD QUOTIENTSQUOTIENT IE THE HAZARD INDEX CANNOT EXCEED 1
NATURAL BACKGROUND CONCENTRATIONSCONCENTRATION AND LABORATORY TESTING LIMITATIONSLIMITATION OF

SUBSTANCE ALSO CAN BE CONSIDERED WHEN SETTING METHOD CLEANUP LEVELS

METHOD IS THE MOST COMMON METHOD USED FOR SETTING CLEANUP LEVELSLEVEL

WHEN SITESSITE ARE CONTAMINATED WITH SUBSTANCESSUBSTANCE NOT LISTED UNDER METHOD A

6213 MODEL TOXICSTOXIC CONTROLACT METHOD

MTCA METHOD IS SIMILAR TO METHOD B THE MAIN DIFFERENCE IS THAT THE

LIFETIME EXCESSEXCES CANCER RISK IS SET AT LXLO5 FOR BOTH INDIVIDUAL CARCINOGENIC

SUBSTANCESSUBSTANCE AND FOR THE TOTAL RISK CAUSED BY ALL SUBSTANCESSUBSTANCE AT SITE THISTHI

METHOD MAY BE USED WHEN CLEANUP LEVELSLEVEL UNDER METHOD OR ARE

TECHNICALLY IMPOSSIBLE TO ACHIEVE ARE LOWER THAN AREA BACKGROUND

CONCENTRATIONSCONCENTRATION OR MAY POTENTIALLY RESULT IN MORE HARM TO HUMAN HEALTH OR

THE ENVIRONMENT THAN BENEFITS THISTHI METHOD MAY ALSO BE APPLIED TO

QUALIFYING INDUSTRIAL PROPERTIES USE OF METHOD REQUIRESREQUIRE PROOF TO

WDOE THAT THE CLEANUP LEVELSLEVEL WILL PROTECT HUMAN HEALTH AND THE

ENVIRONMENT

622 HAZARDOUSHAZARDOU WASTE MANAGEMENT ACT

THE WASHINGTON HAZARDOUSHAZARDOU WASTE MANAGEMENT ACT 70105 REVISED

CODE OF WASHINGTON IS THE STATE EQUIVALENT OF RCRA THE REGULATIONSREGULATION

THAT IMPLEMENT THE HAZARDOUSHAZARDOU WASTE MANAGEMENT ACT ARE KNOWN AS THE

DANGEROUSDANGEROU WASTE REGULATIONSREGULATION CHAPTER 173303 WAC REGULATIONSREGULATION

GOVERNING DANGEROUSWASTE MANAGEMENT IN THE STATE OF WASHINGTON

PROVIDE BOTH ACTION AND CHEMICALSPECIFIC ARARSARAR THAT MAY APPLY TO IRP

ACTIVITIESACTIVITIE AT THE STATION

6221 WASTE IDENTIFICATION

WASTE MATERIALSMATERIAL GENERATED AT THE SITE EG SOIL CUTTINGSCUTTING PURGE WATER

DECONTAMINATION WATER ARE REGULATED AS DANGEROUSDANGEROU WASTE IF THEY MEET THE

STATE DEFINITION PROVIDED IN WAC 173303
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6222 WASTE GENERATION AND TRANSPORT

RI ACTIVITIESACTIVITIE OR REMEDIAL ALTERNATIVESALTERNATIVE INVOLVING THE GENERATION OR TRANSPORT

OF DANGEROUSDANGEROU WASTE TRIGGER DANGEROUSWASTE GENERATOR REQUIREMENTSREQUIREMENT

PROVIDED IN WAC 173303 WHEN DANGEROUSDANGEROU WASTE IS SHIPPED OFF SITE IN

REGULATED AMOUNTSAMOUNT THE APPLICABLE MANIFESTING AND TRANSPORT PROCEDURESPROCEDURE

MUST BE FOLLOWED

67

KCSIIP4 41359



FINAL

SECTION 70

CONTAMINANT FATE AND TRANSPORT

THISTHI SECTION DISCUSSESDISCUSSE FACTORSFACTOR THAT AFFECT THE ENVIRONMENTAL FATE AND

TRANSPORT OF COPCSCOPC AT THE SEATTLE ANGSANG THAT MAY POSE THREAT TO HUMAN

HEALTH ANDOR THE ENVIRONMENT BASED ON REVIEW OF COPC

CONCENTRATIONSCONCENTRATION FREQUENCY OF DETECTIONSDETECTION INHERENT TOXICITY AND PRESENCE OR

POTENTIAL PRESENCE IN EXPOSURE PATHWAYSPATHWAY NONE OF THE COPCSCOPC IDENTIFIED AT

THE STATION CURRENTLY POSE SIGNIFICANT RISK AS DISCUSSED IN SECTION 50
THE PRESENCE OF TPH IN SOIL IN THE

VICINITY
OF PASI BORING BSOO3BH WAS

NOT CONFIRMED BY THE PHASE II RI SAMPLING ADDITIONALLY GROUNDWATER

MONITORING CONDUCTED AT THE SITE SINCE 1996 HAS YIELDED ONLY SEVEN VOC
DETECTIONSDETECTION THAT EXCEED MTCA METHOD CLEANUP LEVELSLEVEL PCE DETECTED IN

BACKGROUND WELLSWELL BSOO4PZ AND MWI AND TCE DETECTED IN WELLSWELL MW6
AND MW8

ALTHOUGH VOCSVOC HAVE NOT BEEN DETECTED CONSISTENTLY ABOVE PSGSPSG IN

GROUNDWATER TCE WAS DETECTED AT CONCENTRATIONSCONCENTRATION UP TO 83 GL IE 17

TIMESTIME THE MTCA METHOD CLEANUP LEVEL IN THREE SCREENINGLEVEL

GROUNDWATER SAMPLESSAMPLE AND THREE SAMPLESSAMPLE COLLECTED FROM MONITORING WELLSWELL

IN THE SOUTHERN PORTION OF THE STATION IN ADDITION ICE HAS BEEN

CONSISTENTLY DETECTED IN GROUNDWATER MONITORING WELLSWELL AT THE BOEING SITE

IMMEDIATELY SOUTH OF THE SEATTLE ANGSANG AT CONCENTRATIONSCONCENTRATION UP TO 1000 TGL
BOEING 1998 CONSEQUENTLY THE POTENTIAL RISKSRISK ASSOCIATED WITH THE

DISSOLVED TCE WARRANT FURTHER EVALUATION POTENTIAL HUMAN HEALTH RISKSRISK

ASSOCIATED WITH THE ICE OBSERVED IN GROUNDWATER AT THE STATION ARE

DISCUSSED IN SECTION 80

71 PHYSICAL AND CHEMICAL PROPERTIESPROPERTIE OF CONTAMINANTSCONTAMINANT

THE PRIMARY PHYSICAL AND CHEMICAL PROPERTIESPROPERTIE THAT AFFECT FATE AND

TRANSPORT OF TC IN THE ENVIRONMENT ARE ITS HENRYSHENRY LAW CONSTANT WATER

SOLUBILITY AND ORGANIC CARBONWATER PARTITION COEFFICIENT THESE

PROPERTIESPROPERTIE ARE DESCRIBED BELOW ALONG WITH THEIR RELEVANCE TO CONTAMINANT

FATE AND TRANSPORT REPRESENTATIVE NUMERICAL VALUESVALUE FOR TCE ARE

SUMMARIZED ON TABLE 7I
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TABLE 71

PHYSICAL AND CHEMICAL FACTORSFACTOR FOR TRICHIOROETHENE

43RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

HENRYSHENRY LAW CONSTANT ATMRN3 MOL 00091

WATER SOLUBILITY MGI 1100

ORGANIC CARBONWATER PARTITION

126
COEFFICIENT KOC MLG

ATMRN3 MOL ATMOSPHERESCUBIC METERSMETER PER MOLE

MGI MILLIGRAMSMILLIGRAM PER LITER

MIG MILLILITERSMILLILITER PER GRAM
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THE HENRYSHENRY LAW CONSTANT PROVIDESPROVIDE MEASURE OF THE TENDENCY OF

CONSTITUENT TO VOLATILIZE OR PARTITION FROM THE AQUEOUSAQUEOU OR WATER PHASE

TO THE VAPOR PHASE ORGANIC COMPOUNDSCOMPOUND HAVING VALUESVALUE
GREATER

THAN

10 ATMOSPHERESCUBIC METERSMETER PER MOLE ATMM3MOL TEND TO

VOLATILIZE FROM WATER ALTHOUGH ORGANIC COMPOUNDSCOMPOUND HAVING VALUESVALUE

LESSLES THAN 10 ATMM3MOL MAY VOLATILIZE FROM WATER OTHER PROCESSESPROCESSE
SUCH AS ADSORPTION TO SOIL ARE MORE LIKELY TO INFLUENCE TRANSPORT TCE

HAS AN VALUE OF 9LXLFT3 ATMM3MOL CONSEQUENTLY VOLATILIZATION

PLAYSPLAY AN IMPORTANT ROLE IN THE FATE AND TRANSPORT OF TCE

WATER SOLUBILITY IS AN IMPORTANT PROPERTY AFFECTING COMPOUND

MIGRATION IN SOIL AND GROUNDWATER IT IS EXPRESSED IN TERMSTERM OF THE

NUMBER OF MILLIGRAMSMILLIGRAM OF COMPOUND THAT CAN BE DISSOLVED IN LITER OF

WATER UNDER STANDARD CONDITIONSCONDITION OF 25 AND ATMOSPHERE PRESSURE

THE HIGHER THE SOLUBILITY THE GREATER THE TENDENCY FOR COMPOUND TO

DISSOLVE IN WATER AND HENCE BE TRANSPORTED THROUGH SOIL AND

GROUNDWATER THE SOLUBILITY OF TCE IS 1100 MILLIGRAMSMILLIGRAM PER LITER

MGI WHICH IS CONSIDERED HIGH FOR COMPARISON THE SOLUBILITY OF

PURE BENZENE HIGHLY SOLUBLE COMPONENT OF PETROLEUM FUELSFUEL IS

1780 MGI

THE ORGANIC CARBONWATER PARTITION COEFFICIENT KOC PROVIDESPROVIDE

MEASURE OF THE AFFINITY OF DISSOLVED COMPOUND TO SORB TO ORGANIC

CARBON IN SOIL LABORATORY STUDIESSTUDIE HAVE SHOWN THAT ORGANIC FORMSFORM OF

CARBON PRESENT IN SOIL OR AQUIFER MATERIAL PROVIDE ADSORPTION SITESSITE FOR

ORGANIC AND INORGANIC CONTAMINANTS WHEN CONTAMINANT ADSORBSADSORB TO

ORGANIC CARBON ITS MOVEMENT THROUGH SOIL OR GROUNDWATER IS SLOWED

OR RETARDED BECAUSE LESSLES OF THE TOTAL CONTAMINANT MASSMAS IS AVAILABLE IN

THE DISSOLVED MOBILE FRACTION THE HIGHER THE KOC THE MORE LIKELY THE

COMPOUND IS TO ADSORB TO ORGANIC CARBON THE KOC FOR TCE IS

126 MLG FOR COMPARISON KOC VALUESVALUE FOR OTHER COMMON ORGANIC

CONTAMINANTSCONTAMINANT RANGE FROM MJG FOR MISCIBLE COMPOUNDSCOMPOUND WITH VERY

HIGH MOBILITY EG 14DIOXANE TETRAHYDROFURAN TO MORE THAN

250000 MUG FOR IMMISCIBLE COMPOUNDSCOMPOUND THAT ARE EFFECTIVELY IMMOBILE

EG BENZO PCB1260 CHRYSENE FETTER 1988 WITHIN THISTHI

CONTEXT THE MOBILITY OF DISSOLVED TCE IS CONSIDERED TO BE MODERATE TO

HIGH
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72 POTENTIAL ROUTESROUTE OF MIGRATION

THE PRIMARY ROUTE OF MIGRATION FOR THE DISSOLVED TCE DETECTED AT THE

SEATTLE ANGSANG IS TRANSPORT IN GROUNDWATER NO HYDRAULIC CONNECTION

BETWEEN GROUNDWATER AT THE SEATTLE ANGSANG AND SURFACE WATER BODIESBODIE HAS

BEEN ESTABLISHED

THE FATE AND TRANSPORT OF TCE IN GROUNDWATER IS CONTROLLED BY ITS

RELATIVELY HIGH SOLUBILITY AND VOLATILITY ITS RELATIVELY LOW TENDENCY TO

ADSORB TO ORGANIC CARBONCONTAINING PARTICULATE MATTER IN SATURATED SOILSSOIL

THE RATESRATE OF BIODEGRADATION AND BIOKINETIC DECAY AND THE SOLUBILITYBASED

DIFFUSIVE DILUTION OF THE COMPOUND IN THE SATURATED ZONE

73 CONTAMINANT PERSISTENCE

THE PERSISTENCE OF VOCSVOC IN THE SUBSURFACE WILL VARY DEPENDING ON THE

CHEMICAL COMPOSITION OF THE COMPOUNDSCOMPOUND AND HOW THE COMPOUNDSCOMPOUND INTERACT

WITH THE CHEMICAL PHYSICAL AND BIOLOGICAL PROPERTIESPROPERTIE OF THE

SOILGROUNDWATER SYSTEM DIFFERENT COMPOUNDSCOMPOUND WILL DISSOLVE AT DIFFERENT

RATESRATE AND IN VARYING AMOUNTSAMOUNT IN GROUNDWATER SORB MORE OR LESSLES STRONGLY

TO SOILSSOIL VOLATILIZE TO VARYING DEGREESDEGREE AND UNDERGO VARIOUSVARIOU MECHANISMSMECHANISM OF

RELEASE AND ATTENUATION SOME COMPOUNDSCOMPOUND MAY ALSO BE MORE SUSCEPTIBLE

TO DEGRADATION BY CHEMICAL OR BIOLOGICAL ACTION THAN OTHERS ACCORDINGLY

THE RELATIVE CONCENTRATION OF VOCSVOC WILL VARY WITH TIME AND DISTANCE FROM

THE SOURCE AREA

AN IMPORTANT FACTOR CONTROLLING THE ENVIRONMENTAL PERSISTENCE OF

POLYCHIORINATED HYDROCARBONSHYDROCARBON SUCH AS TCE IS THE TENDENCY OF THE
ORIGINAL

CHLORINATED COMPOUND PARENT PRODUCT TO DEGRADE TO LESSER MOLECULAR

WEIGHT COMPOUNDSCOMPOUND DAUGHTER PRODUCTSPRODUCT UNDER APPROPRIATE CONDITIONS

FOR EXAMPLE UNDER REDUCING CONDITIONSCONDITION TCE CAN BIODEGRADE TO

DICHLOROETHENE DCE VINYL CHLORIDE AND ETHENE PROCESSESPROCESSE THAT CAN

CAUSE DEGRADATION AND ATTENUATION OF TCE IN THE ENVIRONMENT ARE

DISCUSSED FURTHER BELOW

731 AEROBIC PROCESSESPROCESSE

AEROBIC BIODEGRADATION IS
BIOLOGICAL PROCESSPROCES IN WHICH BACTERIA UTILIZE

OXYGEN MOLECULESMOLECULE IN WATERSOIL SYSTEM TO DEGRADE ORGANIC COMPOUNDS
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IN THE AEROBIC BIODEGRADATION PROCESSPROCES THE BACTERIA DERIVE ENERGY FROM THE

BREAKDOWN REACTION AND UTILIZE THE ORGANIC COMPOUND AS SOURCE OF

CARBON THE AEROBIC PROCESSPROCES TYPICALLY INVOLVESINVOLVE THE ADDITION OF OXYGEN AND

THE REMOVAL OF HYDROGEN FROM THE ORGANIC COMPOUND SUCH THAT THE

COMPOUND IS OXIDIZED

THE RESULTSRESULT OF EARLY LABORATORY STUDIESSTUDIE INDICATED THAT AEROBIC DEGRADATION

OF CHLORINATED HYDROCARBONSHYDROCARBON DOESDOE NOT OCCUR MORE RECENT STUDIESSTUDIE

HOWEVER INDICATE THAT AEROBIC DEGRADATION OF SOME CHLORINATED

HYDROCARBONSHYDROCARBON EG VINYL CHLORIDE CAN OCCUR PARTICULARLY
WHEN THE

DEGRADING BACTERIA ARE STIMULATED BY THE ADDITION OF METHANE AND OXYGEN

NONETHELESSNONETHELES AEROBIC BIODEGRADATION OF POLYCHIORINATED HYDROCARBONSHYDROCARBON

SUCH AS TCE IS GENERALLY NOT BELIEVED TO OCCUR UNDER NATURAL CONDITIONS

732 ANAEROBIC PROCESSESPROCESSE

ANAEROBIC PROCESSESPROCESSE ARE THOSE IN WHICH ORGANIC COMPOUNDSCOMPOUND ARE DEGRADED

BY BACTERIA IN THE ABSENCE OF OXYGEN INSTEAD OF FREE OXYGEN THE ANAEROBIC

BACTERIA UTILIZE INORGANIC OXYGENBEARING COMPOUNDSCOMPOUND SUCH AS NITRATESNITRATE

SULFATESSULFATE AND CARBON DIOXIDE TO DEGRADE ORGANIC COMPOUNDS STUDIESSTUDIE HAVE

SHOWN THAT UNDER METHANOGENIC CONDITIONSCONDITION BACTERIA CAN UTILIZE SULFATE TO

FACILITATE DEGRADATION OF POLYCHIORINATED HYDROCARBONSHYDROCARBON SUCH AS PCE AND

TCE VIA REDUCTIVE DECHLORINATION

IN THE REDUCTIVE DECHLORINATION PROCESSPROCES CHLORINE ATOMSATOM ARE SEQUENTIALLY

REMOVED FROM CHLORINATED HYDROCARBON COMPOUNDSCOMPOUND THROUGH ANAEROBIC

BACTERIAL ACTION IN THISTHI WAY CHLORINE ATOM CAN BE REMOVED FROM TCE

RESULTING IN TRANSFORMATION TO ONE OR MORE DCE ISOMERS CONTINUED

REDUCTIVE DECHLORINATION TRANSFORMSTRANSFORM DCE TO VINYL CHLORIDE THE

DECHLORINATION PROCESSPROCES ENDSEND WITH THE TRANSFORMATION OF VINYL CHLORIDE TO

ETHENE DCE AND VINYL CHLORIDE ARE REFERRED TO AS INTERMEDIARY CHEMICAL

COMPONENTSCOMPONENT IN THE REDUCTIVE DECHLORINATION PROCESS ANAEROBIC

BIODEGRADATION OF CHLORINATED HYDROCARBONSHYDROCARBON WAS DISCOVERED WHEN

AQUIFERSAQUIFER WERE FOUND CONTAMINATED WITH INTERMEDIARY CHEMICAL

COMPONENTSCOMPONENT THAT HAD NOT HISTORICALLY
BEEN USED AT THE OVERLYING SITES

STUDIESSTUDIE HAVE SHOWN THAT DURING ANAEROBIC BIODEGRADATION THE RELATIVE

RATIOSRATIO OF INTERMEDIARY CHEMICAL COMPONENTSCOMPONENT SUCH AS DCE AND VINYL

CHLORIDE ARE DEPENDENT UPON THE LEVEL OF METHANOGENIC ACTIVITY IN THE

WATERSOIL SYSTEM UNDER TYPICAL ENVIRONMENTAL CONDITIONSCONDITION DCE WILL BE

MORE PREVALENT THAN VINYL CHLORIDE WHEN METHANOGENIC ACTIVITY IS VERY

HIGH HOWEVER VINYL CHLORIDE WILL BE THE PREDOMINANT INTERMEDIARY

CHEMICAL COMPONENT LABORATORY STUDIESSTUDIE HAVE ALSO SHOWN THAT 11DCE

75

KCSIIP4 41364



FINAL

TRANS12DCE AND CIS12DCE ARE FORMED IN VARYING AMOUNTSAMOUNT DURING

ANAEROBIC BIODEGRADATION OF TCE IT HAS BEEN SUGGESTED THAT PH PLAYSPLAY

ROLE IN THE SPECIFIC DCE ISOMERSISOMER FORMED FROM THE REDUCTIVE DECHLORINATION

OF TCE

IN SUMMARY WHILE IT IS KNOWN THAT CHLORINATED HYDROCARBONSHYDROCARBON WILL

BIODEGRADE THROUGH ANAEROBIC PROCESSESPROCESSE THE SPECIFIC CONDITIONSCONDITION REQUIRED

TO INITIATE AND MAINTAIN THOSE PROCESSESPROCESSE ARE NOT WELL UNDERSTOOD THE

PRESENCE OF ONLY LOW CONCENTRATIONSCONCENTRATION OF CHLORINATED COMPOUND IN

WATERSOIL SYSTEM MAY NOT BE ADEQUATE TO STIMULATE THE BACTERIAL GROWTH

NEEDED TO INITIATE THE ANAEROBIC PROCESS IN ADDITION CERTAIN OXYGEN
SOURCESSOURCE MAY BE REQUIRED BY THE DEGRADING BACTERIA IN ORDER TO BREAK DOWN

SPECIFIC COMPOUNDS FOR EXAMPLE THERE IS CONFLICTING RESEARCH REGARDING

THE DEGRADABILITY OF TCE UNDER DENITRIFYING CONDITIONS FINALLY THE

CONDITIONSCONDITION THAT AFFECT THE RATE AND EXTENT TO WHICH ANAEROBIC

BIODEGRADATION CAN OCCUR IN THE ENVIRONMENT ARE NOT COMPLETELY

QUANTIFIED IT HAS BEEN SUGGESTED THAT FAVORABLE CONDITIONSCONDITION FOR CHLORINATED

HYDROCARBON DEGRADATION INCLUDE DISSOLVED OXYGEN CONTENT OF LESSLES THAN

05 MGI IN GROUNDWATER AND REDOX POTENTIAL OF LESSLES THAN 100 MILLIVOLTSMILLIVOLT

USEPA 1998

733 ABIOTIC PROCESSESPROCESSE

ABIOTIC PROCESSESPROCESSE INCLUDE STRICTLY CHEMICAL AND PHOTOCHEMICAL REACTIONSREACTION

AND PHYSICAL PROCESSESPROCESSE SUCH AS LEACHING AND VOLATILIZATION ABIOTIC

PROCESSESPROCESSE CAN PLAY AN IMPORTANT ROLE IN THE DEGRADATION AND ATTENUATION OF

ORGANIC COMPOUNDSCOMPOUND IN THE SUBSURFACE VOLATILIZATION IS PROBABLY THE MOST

IMPORTANT ABIOTIC PROCESSPROCES AFFECTING PERSISTENCE OF TCE IN THE ENVIRONMENT

DUE TO THE COMPOUNDSCOMPOUND RELATIVELY HIGH VOLATILITY
IN ADDITION ABIOTIC

REDUCTIVE DECHLORINATION OF TCE TO FORM DCE HAS BEEN SHOWN TO BE

POSSIBLE HOWEVER REDUCTIVE DECHLORINATION IS TYPICALLY BIOLOGICAL

PROCESSPROCES AND IT IS NOT CONSIDERED TO OCCUR ABIOTICALLY TO ANY SIGNIFICANT

EXTENT IN THE ENVIRONMENT

74 CONTAMINANT MIGRATION

TRANSPORT MECHANISMSMECHANISM FOR TCE IN GROUNDWATER INCLUDE ADVECTION

TRANSPORT VIA GROUNDWATER FLOW AND DIFFUSION THE PRESENCE OF TCE IN

GROUNDWATER IS CONTROLLED BY ITS
SOLUBILITY WHICH IN TURN DETERMINESDETERMINE THE

AMOUNT OF DISSOLVED TCE AVAILABLE FOR TRANSPORT THE SOLUBILITY OF TCE IS

RELATIVELY HIGH 1100 MGI AND ITS AFFINITY FOR SOILSSOIL IS RELATIVELY LOW

CONSEQUENTLY DISSOLVED TCE IS CONSIDERED TO BE MODERATELY TO HIGHLY
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MOBILE IN GROUNDWATER IN GENERAL THE RATE OF TCE TRANSPORT VIA

ADVECTION DEPENDSDEPEND ON THE RATE OF GROUNDWATER FLOW AT SITE WHEREASWHEREA

TRANSPORT VIA DIFFUSION IS CONTROLLED PRIMARILY BY THE TCE CONCENTRATION

GRADIENTSGRADIENT IN GROUNDWATER DIFFUSION IS ALSO DEPENDENT ON HYDRAULIC

GRADIENTSGRADIENT AS HYDRAULIC GRADIENT MAGNIWDESMAGNIWDE DECREASE THE RELATIVE

IMPORTANCE OF DIFFUSIONAL TRANSPORT INCREASES
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SECTION 80

BASELINE RISK ASSESSMENT

THE STATE OF WASHINGTON HAS DEVELOPED HUMAN HEALTH RISK ASSESSMENT

PROCEDURESPROCEDURE FOR USE IN ESTABLISHING SITESPECIFIC CLEANUP LEVELSLEVEL FOR SITESSITE

IMPACTED BY HAZARDOUSHAZARDOU SUBSTANCESSUBSTANCE WAC 173340708 THESE PROCEDURESPROCEDURE

WERE USED TO EVALUATE THE POTENTIAL HUMAN HEALTH RISKSRISK ASSOCIATED WITH THE

TCE DETECTED IN GROUNDWATER AT THE SEATTLE ANGS TCE WAS DETECTED AT

CONCENTRATIONSCONCENTRATION UP TO 83 PGI IN SIX GROUNDWATER SAMPLESSAMPLE COLLECTED IN THE

SOUTHERN PORTION OF THE STATION ADDITIONALLY TCE CONCENTRATIONSCONCENTRATION UP TO

1000 PGI HAVE BEEN CONSISTENTLY DETECTED IN GROUNDWATER MONITORING

WELLSWELL AT THE BOEING SITE IMMEDIATELY SOUTH OF THE STATION

THISTHI SECTION DESCRIBESDESCRIBE THE PURPOSE METHODSMETHOD AND RESULTSRESULT OF THE BASELINE

RISK ASSESSMENT CONDUCTED FOR TCE IN GROUNDWATER AT THE SEATTLE ANGSANG
SINCE GROUNDWATER MONITORING AT THE STATION HAS NOT DETECTED CONSISTENT

TCE CONCENTRATIONSCONCENTRATION ABOVE THE MTCA METHOD CLEANUP LEVEL THE

BASELINE RISK ASSESSMENT IS PRESENTED FOR INFORMATION ONLY AND IS NOT

INTENDED TO BE USED FOR DECISIONMAKING PURPOSES

81 PURPOSE OF THE BASELINE RISK ASSESSMENT

BASELINE RISK ASSESSMENT PROVIDESPROVIDE AN EVALUATION OF THE
POTENTIAL THREAT

TO HUMAN HEALTH POSED BY CONTAMINANTSCONTAMINANT OF CONCERN AT SITE IN THE ABSENCE

OF ANY REMEDIAL ACTION IF ECOLOGICAL RECEPTORSRECEPTOR EXIST THE BASELINE RISK

ASSESSMENT MAY INCLUDE AN EVALUATION OF POTENTIAL ECOLOGICAL RISKS THE

BASELINE RISK ASSESSMENT PROVIDESPROVIDE THE BASISBASI FOR DETERMINING WHETHER OR

NOT REMEDIAL ACTION IS NECESSARY AND THE JUSTIFICATION FOR PERFORMING THE

REMEDIAL ACTION

THE OBJECTIVE OF THE SCREENINGLEVEL BASELINE RISK ASSESSMENT CONDUCTED FOR

THE SEATTLE ANGSANG WAS TO PROVIDE AN ESTIMATE OF THE POTENTIAL HEALTH RISKSRISK

ASSOCIATED WITH EXPOSURE TO THE OBSERVED CONCENTRATIONSCONCENTRATION OF TCE IN

GROUNDWATER THE RISK ASSESSMENT WAS PERFORMED USING DATA GENERATED

DURING THE RI AS NO ECOLOGICAL RECEPTORSRECEPTOR WERE IDENTIFIED DURING THE RI

ONLY HUMAN HEALTH RISKSRISK WERE QUANTIFIED
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82 CONTAMINANTSCONTAMINANT OF POTENTIAL CONCERN

TCE IN GROUNDWATER IS THE ONLY COPC AT THE SEATTLE ANGSANG CONSIDERED TO

POSE POTENTIAL THREAT TO HUMAN HEALTH TCE WAS DETECTED AT

CONCENTRATIONSCONCENTRATION UP TO 83 JIGI IN SIX GROUNDWATER SAMPLESSAMPLE COLLECTED DURING

THE RI INCLUDING THREE SCREENINGLEVEL DIRECTPUSH SAMPLESSAMPLE AND THREE

SAMPLESSAMPLE COLLECTED FROM GROUNDWATER MONITORING WELLS

83 HUMAN HEALTH RISK ASSESSMENT

AN ASSESSMENT OF THE POTENTIAL HUMAN HEALTH RISKSRISK ASSOCIATED WITH THE

OBSERVED TCE CONCENTRATIONSCONCENTRATION IN GROUNDWATER AT THE STATION WAS

PERFORMED ACCORDING TO THE EXPOSURE AND RISK CHARACTERIZATION PROCEDURESPROCEDURE

AND SPECIFICATIONSSPECIFICATION USED TO DERIVE SITESPECIFIC MTCA METHOD CLEANUP
LEVELSLEVEL WAC 173340720 THE HEALTH RISK ASSESSMENT CONSISTED OF

TOXICITY ASSESSMENT AN EXPOSURE ASSESSMENT AND CHARACTERIZATION OF RISKS

THESE COMPONENTSCOMPONENT ARE DESCRIBED SEPARATELY BELOW

831 TOXICITY ASSESSMENT

THE TOXICITY ASSESSMENT CONSISTSCONSIST OF COLLECTING AVAILABLE DATA REGARDING THE

POTENTIAL FOR COPCSCOPC TO CAUSE ADVERSE EFFECTSEFFECT IN EXPOSED INDIVIDUALS

THESE TOXICITY DATA ARE USED IN CONJUNCTION WITH EXPOSURE ASSUMPTIONSASSUMPTION

DERIVED FROM THE EXPOSURE ASSESSMENT TO CHARACTERIZE THE ASSOCIATED

POTENTIAL HUMAN HEALTH RISKS THE TOXICITY ASSESSMENT FOR THE SEATTLE

ANGSANG RELIED ON EXISTING DATA PUBLISHED IN SCIENTIFIC LITERATURE AND DID NOT

INVOLVE THE DEVELOPMENT OF NEW DATA ON TOXICITY OR DOSERESPONSE

RELATIONSHIPS THE WDOE PUBLISHESPUBLISHE AN ANNUAL UPDATE OF TOXICOLOGICAL

DATA FOR USE IN CALCULATING CLEANUP LEVELSLEVEL UNDER MTCA THE MOST RECENTLY

AVAILABLE UPDATE FROM WDOEAND THE USEPA INTEGRATED RISK INFORMATION

SYSTEM IRISIRI DATABASE WERE USED IN PERFORMING THE TOXICITY ASSESSMENT

FOR THE SEATTLE ANGS

PUBLISHED
TOXICITY FACTORSFACTOR USED IN THE ASSESSMENT OF HUMAN HEALTH RISKSRISK

INCLUDE

USEPA REFERENCE DOSESDOSE RFDS ORAL AND INHALATION RFDSRFD ARE

USEPA
TOXICITY VALUESVALUE FOR EVALUATING NONCARCINOGENIC HEALTH EFFECTSEFFECT

ASSOCIATED WITH INDIVIDUAL COMPOUNDS RIDSRID ARE USED IN CONJUNCTION

WITH EXPOSURE ASSUMPTIONSASSUMPTION DERIVED FROM THE EXPOSURE ASSESSMENT TO
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CHARACTERIZE POTENTIAL NONCARCINOGENIC HEALTH RISKS RFDSRFD ARE

EXPRESSED IN UNITSUNIT OF MGKGDAY

CARCINOGENIC POTENCY FACTORSFACTOR CPFS ORAL AND INHALATION CPFSCPF ARE

USEPA VALUESVALUE THAT CHARACTERIZE THE CARCINOGENIC POTENCY OF

COMPOUND CPFSCPF ARE USED IN CONJUNCTION WITH EXPOSURE ASSUMPTIONSASSUMPTION

TO QUANTIFY POTENTIAL CARCINOGENIC HEALTH RISKS CPFSCPF ARE EXPRESSED IN

UNITSUNIT OF KGDAYMG OR MGKGDAY1 DENOTING NUMERICAL RISK PER

MILLIGRAM OF COMPOUND PER KILOGRAM OF BODY WEIGHT PER DAY OF

EXPOSURE

SINCE TCE IS CARCINOGEN THE POTENTIAL CANCER RISKSRISK ASSOCIATED WITH

EXPOSURE TO TCE WERE EVALUATED IN THE BASELINE RISK ASSESSMENT THE CPF

FOR ORAL EXPOSURE TO TCE IE DRINKING WATER INGESTION IS 0011

KGDAYMG

832 EXPOSURE ASSESSMENT

THISTHI SECTION PRESENTSPRESENT THE METHOD USED TO ASSESSASSES POTENTIAL HUMAN

EXPOSURESEXPOSURE TO THE TCE IN GROUNDWATER AT THE SEATTLE ANGS THE METHOD

THAT WAS USED IS BASED ON THE MICA APPROACH FOR DEVELOPING SITESPECIFIC

METHOD CLEANUP LEVELSLEVEL FOR GROUNDWATER WAC 173340720 THE

MICA APPROACH CONSIDERSCONSIDER DRINKING WATER TO BE THE HIGHEST POTENTIAL

BENEFICIAL USE OF GROUNDWATER EXPECTED TO OCCUR UNDER BOTH CURRENT AND

FUTURE SITEUSE CONDITIONS THE REASONABLE MAXIMUM EXPOSURE TO

HAZARDOUSHAZARDOU SUBSTANCESSUBSTANCE IS ASSUMED TO OCCUR THROUGH INGESTION OF DRINKING

WATER AND INHALATION OF VOLATILE SUBSTANCESSUBSTANCE DURING SHOWERING AND OTHER

DOMESTIC WATER USES THE MTCA APPROACH IS THUSTHU CONSERVATIVE FROM THE

STANDPOINT OF ESTIMATING EXPOSURESEXPOSURE FOR THE EVALUATION OF HUMAN HEALTH

RISKS

THE ESTIMATED CARCINOGENIC EXPOSURE DOSE FOR ICE WAS CALCULATED AS

FOLLOWSFOLLOW

EXPOSURE DOSE CONCENTRATION MGI INH INGESTION RATE 1DAY EXPOSURE DURATION

AVG BODY WT KG LIFETIME DURATION

EXPOSURE DOSE IS EXPRESSED IN UNITSUNIT OF MGKGDAY INH IS THE INHALATION

CORRECTION FACTOR WHICH IS EQUAL TO FOR VOLATILE ORGANIC HAZARDOUSHAZARDOU

SUBSTANCESSUBSTANCE SUCH AS ICE WAC 173340720 IN ACCORDANCE WITH MICA
REQUIREMENTSREQUIREMENT WAC 1733407201311A III JB THE DRINKING WATER INGESTION

RATE WAS ASSUMED TO BE LITERSLITER PER DAY THE AVERAGE BODY WEIGHT WAS

ASSUMED TO BE 70 KG THE EXPOSURE DURATION WAS ASSUMED TO BE 30 YEARSYEAR
AND THE LIFETIME DURATION WAS ASSUMED TO BE 75 YEARS THE ICE
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CONCENTRATION USED IN CALCULATING EXPOSURE DOSE WAS THE MAXIMUM

CONCENTRATION DETECTED DURING THE RI 0083 MGI IN MONITORING WELL

MW8 IN FEBRUARY 1999

USING THE ABOVE EQUATION AND ASSUMPTIONSASSUMPTION THE CALCULATED CARCINOGENIC

EXPOSURE DOSE FOR TCE IS 190X103 MGKGDAY THISTHI CALCULATED EXPOSURE

DOSE WAS USED IN CONJUNCTION WITH THE CPF DESCRIBED IN SECTION 831 TO

ESTIMATE THE NUMERIC CANCER RISK ASSOCIATED WITH INGESTING GROUNDWATER

CONTAINING ICE AT THE MAXIMUM CONCENTRATION OBSERVED IN GROUNDWATER

MONITORING WELLSWELL AT THE STATION

833 RISK CHARACTERIZATION

CANCER RISK IS EXPRESSED AS THE INCREMENTAL PROBABILITY OF PERSON

CONTRACTING CANCER OVER LIFETIME AS RESULT OF EXPOSURE TO KNOWN OR

SUSPECTED CARCINOGEN INCREMENTAL REFERSREFER TO THE FACT THAT THE CANCER RISK

IS IN EXCESSEXCES OF THE PERSONSPERSON NORMAL RISK WITHOUT THISTHI EXPOSURE THE

ESTIMATED EXCESSEXCES CANCER RISK IS CALCULATED BY MULTIPLYING THE EXPOSURE

DOSE BY THE CPF

EXCESSEXCES CANCER RISK EXPOSURE DOSE CPF

THE USEPA HAS AN EXCESSEXCES CANCER RISK GOAL RANGE OF 1X10 TO 1X104

USEPA 1989 WHERE AN EXCESSEXCES CANCER RISK OF 1X10 IS EQUIVALENT TO ONE

EXCESSEXCES INCIDENCE OF CANCER IN 1000000 PEOPLE AND AN EXCESSEXCES RISK OF 1X10

INDICATESINDICATE RISK OF ONE IN 10000 THE WDOE UPPER BOUND ON THE

ACCEPTABLE EXCESSEXCES CANCER RISK FOR INDIVIDUAL HAZARDOUSHAZARDOU SUBSTANCESSUBSTANCE IS

XLFT6 WAC 173340705

USING THE ABOVE EQUATION THE ESTIMATED EXCESSEXCES CANCER RISK ASSOCIATED WITH

THE MAXIMUM TCE CONCENTRATION DETECTED IN GROUNDWATER MONITORING

WELLSWELL AT THE SEATTLE ANGSANG IS 209X1FT5 THISTHI VALUE EXCEEDSEXCEED THE WDOE
ACCEPTABLE CANCER RISK LEVEL OF 1X10

84 UNCERTAINTY ANALYSISANALYSI

THE RESULTSRESULT OF THE QUANTITATIVE HUMAN HEALTH RISK ASSESSMENT PRESENTED IN

SECTION 833 CONTAIN VARIOUSVARIOU DEGREESDEGREE OF UNCERTAINTY THAT REFLECT

UNCERTAINTIESUNCERTAINTIE IN THE UNDERLYING ASSUMPTIONSASSUMPTION OF THE RISK ASSESSMENT THESE

UNCERTAINTIESUNCERTAINTIE INCLUDE

UNCERTAINTY IN THE LABORATORY ANALYTICAL RESULTSRESULT
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UNCERTAINTY IN THE TOXICOLOGICAL BASESBASE OF PUBLISHED TOXICITY FACTORSFACTOR

REFERENCE DOSE AND CARCINOGENIC POTENCY FACTOR

UNCERTAINTY IN THE EXPOSURE ASSUMPTIONSASSUMPTION AND EXPOSURE FACTOR VALUESVALUE

USED IN THE RISK CALCULATIONSCALCULATION AND

THE CUMULATIVE UNCERTAINTY IN CALCULATED RISKSRISK RESULTING FROM THE

MATHEMATICAL MANIPULATION OF THE ABOVE FACTORS

WITH THE EXCEPTION OF LABORATORY ANALYTICAL RESULTSRESULT THE FACTORSFACTOR LISTED ABOVE

ARE CONSERVATIVE IN NATURE AND TYPICALLY LEAD TO OVERESTIMATESOVERESTIMATE OF RISK

LABORATORY ANALYTICAL RESULTSRESULT CONTAIN UNCERTAINTIESUNCERTAINTIE INHERENT IN VARIOUSVARIOU

STAGESSTAGE OF THE ANALYTICAL PROCESS FOR EXAMPLE USEPA ANALYTICAL QAQC
GUIDELINESGUIDELINE ALLOW 20 PERCENT ERROR IN THE CALIBRATION FOR METALS IF THE

SAMPLE MATRIX PRODUCESPRODUCE INTERFERENCESINTERFERENCE COMMON OCCURRENCE IN

ENVIRONMENTAL SAMPLESSAMPLE 25 PERCENT OR GREATER UNDERESTIMATE OR

OVERESTIMATE OF THE TRUE ANALYTE CONCENTRATION COULD OCCUR THE NET RESULT

OF THESE ANALYTICAL UNCERTAINTIESUNCERTAINTIE IS THAT ANALYTE CONCENTRATIONSCONCENTRATION REPORTED BY

LABORATORIESLABORATORIE MAY CONTAIN POSITIVE OR NEGATIVE BIASESBIASE OF THISTHI MAGNITNDE

UNLIKE THE UNCERTAINTY IN ANALYTICAL RESULTSRESULT THE UNCERTAINTY ASSOCIATED

WITH TOXICOLOGICAL DATA IS USUALLY CONSERVATIVE IN NATURE BECAUSE THE RFDSRFD
AND CPFSCPF ARE DEVELOPED BY THE USEPA WITH THE INTENT THAT EVEN SENSITIVE

MEMBERSMEMBER OF THE POPULATION WILL BE SUFFICIENTLY PROTECTED FOR EXAMPLE AN

EXAMINATION OF THE USEPASUSEPA IRISIRI DATABASE SHOWSSHOW THAT THE SAFETY FACTORSFACTOR

USED IN COMPUTING RFDSRFD RANGE FROM 10 TO 10000

THE CPFSCPF USED IN RISK ASSESSMENT REPRESENT THE 95 PERCENT UCL VALUE

DERIVED FROM AVAILABLE PUBLISHED DATA THISTHI MEANSMEAN THAT ACTUAL RISKSRISK ARE

UNLIKELY TO BE HIGHER THAN THE POTENTIAL RISKSRISK ESTIMATED IN THE BASELINE RISK

ASSESSMENT BUT THEY MAY BE CONSIDERABLY LOWER USE OF THE 95 PERCENT

UCL CPF VALUE IS CONSISTENT WITH THE USEPA AND WDOE APPROACH OF

USING REASONABLE MAXIMUM EXPOSURE SCENARIOSSCENARIO IN ESTIMATING RISK

REASONABLE MAXIMUM EXPOSURE IS DEFINED AS THE HIGHEST EXPOSURE THAT

CAN REASONABLY BE EXPECTED TO OCCUR AT SITE RISK EVALUATIONSEVALUATION BASED ON

REASONABLE MAXIMUM EXPOSURE SCENARIOSSCENARIO ARE INTENDED TO BE CONSERVATIVE

BY CHARACTERIZING THE RISKSRISK TO MAXIMALLY EXPOSED RECEPTOR THISTHI

APPROACH IS THUSTHU INHERENTLY CONSERVATIVE AND TENDSTEND TO OVERESTIMATE RISK

THE ESTIMATION OF CANCER RISKSRISK IN THE BASELINE RISK ASSESSMENT FOLLOWED

USEPA AND WDOE GUIDELINES THESE GUIDELINESGUIDELINE RELY ON THE USE OF

DEFAULT EXPOSURE FACTORSFACTOR FOR ESTIMATING RISKSRISK ASSOCIATED WITH REASONABLE

MAXIMUM EXPOSURES AS WITH TOXICOLOGICAL DATA DEFAULT EXPOSURE FACTORSFACTOR

ARE USED TO ENSURE THAT POTENTIAL RECEPTORSRECEPTOR ARE ADEQUATELY PROTECTED THE
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DEFAULT EXPOSURE FACTORSFACTOR ARE CONSERVATIVE BY DESIGN AND THUSTHU CONFRIBUTE

TO THE CONSERVATIVE NATURE OF THE BASELINE RISK ASSESSMENT
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SECTION 90

CONCLUSIONSCONCLUSION

SOIL SOIL VAPOR AND GROUNDWATER SAMPLESSAMPLE WERE COLLECTED AT THE SEATTLE

ANGSANG TO CHARACTERIZE POTENTIAL ENVIRONMENTAL CONTAMINATION RELATED TO

HISTORICAL OPERATIONSOPERATION AT THE STATION COPCSCOPC DETECTED ABOVE WASHINGTON
STATE MTCA METHOD CLEANUP LEVELSLEVEL INCLUDE BENZENE PCE AND TCE IN

GROUNDWATER

BENZENE WAS DETECTED AT CONCENTRATION OF 76 IGL IN ONE SCREENING

LEVEL GROUNDWATER SAMPLE COLLECTED IN THE SOUTHERN PORTION OF THE

STATION

PCE WAS DETECTED AT CONCENTRATIONSCONCENTRATION OF 51 TO 17 MGI IN FOUR

GROUNDWATER SAMPLESSAMPLE COLLECTED FROM BACKGROUND MONITORING WELLSWELL

ALONG THE NORTHERN STATION BOUNDARY

TCE WAS DETECTED AT CONCENTRATIONSCONCENTRATION OF 57 TO 83 IGL IN SIX

GROUNDWATER SAMPLESSAMPLE COLLECTED IN THE SOUTHERN PORTION OF THE STATION

THREE SCREENINGLEVEL SAMPLESSAMPLE AND THREE SAMPLESSAMPLE FROM MONITORING

WELLS PRIOR TO THE DETECTION OF 83 MGL IN FEBRUARY 1999 TCE HAD NOT

BEEN DETECTED ABOVE THE MTCA METHOD CLEANUP LEVEL IN ANY ON
SITE MONITORING WELLS

DESPITE EXTENSIVE SAMPLING OF SOIL AND GROUNDWATER DURING THE RI AN ON
SITE SOURCE OF THE VOCSVOC DETECTED IN GROUNDWATER HAS NOT BEEN IDENTIFIED

TCE HAS BEEN CONSISTENTLY DETECTED IN SHALLOW GROUNDWATER MONITORING

WELLSWELL AT THE BOEING SITE IMMEDIATELY SOUTH OF THE STATION AT CONCENTRATIONSCONCENTRATION

UP TO 1000 JTGL BOEING 1998 ALTHOUGH THE BOEING SITE IS HYDRAULICALLY

DOWNGRADIENT OF THE SEATTLE ANGSANG DISSOLVED CONTAMINANTSCONTAMINANT AT THE BOEING

SITE MAY HAVE MIGRATED BENEATH THE SEATTLE ANGSANG VIA DIFFUSION IE
CONCENTRATIONDRIVEN DISPERSION OR SOME OTHER MECHANISM THISTHI COULD AT

LEAST PARTIALLY EXPLAIN THE DISTRIBUTION OF RELATIVELY LOW VOC
CONCENTRATIONSCONCENTRATION OBSERVED IN GROUNDWATER IN THE SOUTHERN PORTION OF THE

STATION

SCREENINGLEVEL BASELINE RISK ASSESSMENT WAS PERFORMED TO ESTIMATE THE

POTENTIAL HUMAN HEALTH RISKSRISK ASSOCIATED WITH EXPOSURE TO THE OBSERVED

CONCENTRATIONSCONCENTRATION OF TCE IN GROUNDWATER AT THE STATION THE HEALTH RISKSRISK
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WERE EVALUATED USING THE HIGHEST TCE CONCENTRATION DETECTED DURING THE

RI GROUNDWATER MONITORING PROGRAM 83 MGI THE REASONABLE MAXIMUM

EXPOSURE SCENARIO USED IN THE BASELINE RISK ASSESSMENT WAS THE USE OF SITE

GROUNDWATER FOR DRINKING WATER AND OTHER DOMESTIC PURPOSES THE

ESTIMATED EXCESSEXCES CANCER RISK ASSOCIATED WITH INGESTION AND INHALATION

EXPOSURESEXPOSURE TO TCE UNDER THISTHI SCENARIO IS 209X1FT5 THISTHI VALUE EXCEEDSEXCEED THE

WDOE ACCEPTABLE CANCER RISK LEVEL OF LXLFT6
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SECTION 100

RECOMMENDATIONSRECOMMENDATION

CONTINUED QUARTERLY GROUNDWATER MONITORING FOR YEAR IS RECOMMENDED

TO ASSESSASSES TRENDSTREND IN VOC CONCENTRATIONSCONCENTRATION AND TO EVALUATE COMPLIANCE WITH

MTCA SITESPECIFIC REMEDIAL ACTION OBJECTIVESOBJECTIVE AND POTENTIAL REMEDIAL

ALTERNATIVESALTERNATIVE FOR GROUNDWATER ARE DISCUSSED IN THE PHASE II FEASIBILITY

STUDY REPORT ERM 1999
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SECTION 110

REFERENCESREFERENCE

THE BOEING COMPANY BOEING 1998 INVESTIGATION SUMMARY AND

ANALYTICAL DATA TABLESTABLE FOR AREA 3360 NORTH BOEING FIELD REPORT

EXCERPTSEXCERPT RECEIVED FROM BOEING ON 28 DECEMBER 1998

ENVIRONMENTAL RESOURCESRESOURCE MANAGEMENT ERM 1995 FINAL QUALITY

ASSURANCE PROJECT PLAN AIR NATIONAL GUARD INSTALLATION RESTORATION

PROGRAM FEBRUARY 1995

ERM 1996 INSTALLATION RESTORATION PROGRAM IRP FINAL REMEDIAL

INVESTIGATIONFEASIB STUDY WORK PLAN 143RD COMBAT COMMUNICATIONSCOMMUNICATION

SQUADRON SEATTLE AIR NATIONAL GUARD STATION SEATTLE WASHINGTON JULY

1996

ERM 1998A INSTALLATION RESTORATION PROGRAM IRP FINAL PHASE REMEDIAL

INVESTIGATION REPORT 143RD COMBAT COMMUNICATIONSCOMMUNICATION SQUADRON SEATTLE AIR

NATIONAL GUARD STATION SEATTLE WASHINGTON MAY 1998

ERM 1998B INSTALLATION RESTORATION PROGRAM JRP FINAL PHASE II REMEDIAL

INVESTIGATIONFEASIB STUDY WORK PLAN 143RD COMBAT COMMUNICATIONSCOMMUNICATION

SQUADRON SEATTLE AIR NATIONAL GUARD STATION SEATTLE WASHINGTON JULY

1998

ERM 1999 INSTALLATION RESTORATION PROGRAM FINAL PHASE II FEASIBILITY STUDY

REPORT 143RD COMBAT COMMUNICATIONSCOMMUNICATION SQUADRON SEATTLE AIR NATIONAL

GUARD STATION SEATTLE WASHINGTON AUGUST 1999

FETTER CW 1998 APPLIED HYDRO GEOLOGY SECOND EDITION MERRILL

PUBLISHING COMPANY COLUMBUSCOLUMBU OHIO

LUZIER IE 1969 GEOLOGY AND GROUNDWATER RESOURCESRESOURCE OF NORTHWESTERN KING

COUNTY WASHINGTON DEPARTMENT OF CONSERVATION DIVISION OF WATER

RESOURCES

OPERATIONAL TECHNOLOGIESTECHNOLOGIE CORPORATION OPTECH 1995 INSTALLATION

RESTORATION PROGRAM PRELIMINARY ASSESSMENTSITE INSPECTION REPORT 143RD

COMBAT COMMUNICATIONSCOMMUNICATION SQUADRON SEATTLE AIR NATIONAL GUARD STATION
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US ENVIRONMENTAL PROTECTION AGENCY USEPA 1988 INTERIM FINAL

GUIDANCE FOR CONDUCTING REMEDIAL INVESTIGATIONSINVESTIGATION AND FEASIBILITY STUDIESSTUDIE

UNDER CERCLA OFFICE OF EMERGENCY AND REMEDIAL RESPONSE OCTOBER

1988

USEPA 1989 RISK ASSESSMENT GUIDANCE FOR SUPERFIRND VOLUME HUMAN

HEALTH EVALUATION MANUAL PART A OFFICE OF EMERGENCY AND REMEDIAL

RESPONSE

USEPA 1998 MONITORED NATURAL ATTENUATION FOR GROUND WATER OFFICE OF

RESEARCH AND DEVELOPMENT SEPTEMBER 1998

WASHINGTON STATE DEPARTMENT OF ECOLOGY WDOE 1994A MODEL TOXICSTOXIC

CONTROL ACT CLEANUP LEVELSLEVEL AND RISK CALCULATIONSCALCULATION CLARC II UPDATE

PUBLICATION NO 94145 AUGUST 31 1994

WDOE 1994B NATURAL BACKGROUND SOIL METALSMETAL CONCENTRATIONSCONCENTRATION IN

WASHINGTON STATE PUBLICATION NO 94115 OCTOBER 1994

WDOE 1996 THE MODEL TOXICSTOXIC CONTROL ACT CLEANUP REGULATION CHAPTER

173340 WAC PUBLICATION NO 9406 AMENDED JANUARY 1996
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TECHNICAL MEMORANDUM

TO ROB LEET DON WYLL SCOTT MIYAMOTO

FROM MIKE ARNOLD

SUBJECT PHASE II REMEDIAL INVESTIGATION FIELD MEMORANDUM

JULY SEPTEMBER 1998 FIELD WORK

SEATTLE ANGSANG SEATTLE WASHINGTON

DATE 27 JULY 1998

THISTHI DOCUMENT OUTLINESOUTLINE THE DETAILSDETAIL OF SOIL VAPOR SOIL AND GROUNDWATER

SAMPLING TO BE COMPLETED DURING THE PHASE II REMEDIAL INVESTIGATION RI AT

THE SEATTLE AIR NATIONAL GUARD STATION ANGSANG LOCATED IN SEATTLE WASHINGTON

IN JULY THROUGH SEPTEMBER 1998 SOIL VAPOR SAMPLESSAMPLE WILL BE COLLECTED FROM 40

VAPOR PROBESPROBE SOIL AND GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED FROM 20

GEOPROBE LOCATIONSLOCATION MONITORING WELLSWELL WILL BE INSTALLED AND DEVELOPED AND

13 GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED FROM THE NEW AND EXISTING WELLSWELL AT

THE SITE THE LOCATIONSLOCATION OF THE PROPOSED SOIL VAPOR PROBESPROBE GEOPROBE SITESSITE AND

PROPOSED AND EXISTING MONITORING WELLSWELL ARE SHOWN ON FIGURESFIGURE 61 AND 62 IN

THE WORK PLAN

PHASE II RI FIELD ACTIVITIESACTIVITIE WILL BE PERFORMED IN THE NORTHWEST AND SOUTHERN

PORTIONSPORTION OF THE SEATTLE ANGS TABLE 61 ON PAGE 62 IN THE WORK PLAN OUTLINESOUTLINE

THE NUMBER AND TYPE OF SAMPLESSAMPLE TO BE COLLECTED AND THE NUMBER OF SOIL VAPOR

PROBESPROBE GEOPROBE SITESSITE AND MONITORING WELLSWELL TO BE COMPLETED AT THE SEATTLE

ANGSANG DURING THE PHASE II RI

HEALTH AND SAFETY REQUIREMENTSREQUIREMENT

ALL SITE PERSONNEL ARE TO BE FAMILIAR WITH AND MUST FOLLOW THE SITEWIDE SAFETY

AND HEALTH PLAN WHICH IS INCLUDED IN THE WORK PLAN AS APPENDIX A THISTHI

INCLUDESINCLUDE USING THE CORRECT LEVELSLEVEL OF PERSONAL PROTECTIVE EQUIPMENT PPE THE

SITE SAFETY OFFICER SITE MANAGER WILL ENSURE THAT ALL PERSONNEL PRESENT

UUNNG ICMWCIUK III OUT THE CKTIY TAILGATE FORMS
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SOIL VAPOR SAMPLING

SOIL VAPOR SAMPLESSAMPLE WILL BE COLLECTED FROM 40 LOCATIONSLOCATION AT THE SEATTLE ANGSANG AS

SHOWN ON FIGURE 61 OF THE WORK PLAN SOIL VAPOR SAMPLING INFORMATION

RECORDED DURING THISTHI INVESTIGATION WILL BE INCLUDED IN BOUND FIELD NOTEBOOK

ONCE EQUIPMENT DECONTAMINATION PROCEDURESPROCEDURE HAVE BEEN COMPLETED SOIL

VAPOR SAMPLESSAMPLE WILL BE COLLECTED BY PUSHING STAINLESSSTAINLES STEEL PROBE INTO THE SOIL

USING GEOPROBETYPE SAMPLING SYSTEM TO
TARGET DEPTH OF FEET BELOW

GROUND SURFACE BGS SCREEN AT THE TIP OF THE PROBE WILL BE EXPOSED BY

RETRACTING THE PROBE ROD FEW INCHES VACUUM PUMP WILL BE USED TO PURGE
AT LEAST FIVE VOLUMESVOLUME OF AIR FROM THE PROBE RODS THE SOIL VAPOR SAMPLESSAMPLE WILL

BE COLLECTED IN EVACUATED VOLATILE ORGANICSORGANIC ANALYSISANALYSI VOA VIALSVIAL STAINLESSSTAINLES STEEL

CANISTERSCANISTER OR TEDLARTM SAMPLE BAGS SOIL VAPOR SAMPLESSAMPLE WILL BE ANALYZED IN AN

ONSITE MOBILE LABORATORY FOR VOLATILE ORGANIC COMPOUNDSCOMPOUND VOCSVOC BY USEPA

METHOD 80108020

GEOPROBE SOIL SAMPLE COLLECTION

SOIL SAMPLESSAMPLE WILL BE COLLECTED FROM 20 GEOPROBE SITESSITE GP23 THROUGH GP42
AT THE SEATTLE ANGSANG DURING THE PHASE II RI THE SAMPLING LOCATIONSLOCATION ARE

SHOWN ON FIGURE 62 OF THE WORK PLAN BOREHOLE LOGGINGSAMPLING FORMSFORM TO

BE USED DURING THISTHI INVESTIGATION WILL BE INCLUDED IN BOUND FIELD NOTEBOOK

SOIL BORINGSBORING WILL BE COMPLETED USING THE DIRECT PUSH DRILLING METHOD ONCE

EQUIPMENT DECONTAMINATION PROCEDURESPROCEDURE HAVE BEEN COMPLETED UNDISTURBED

SOIL SAMPLESSAMPLE WILL BE COLLECTED BY PUSHING STAINLESSSTAINLES STEEL SPLITSPOON DRIVE

SAMPLER LINED WITH STAINLESSSTAINLES STEEL SLEEVESSLEEVE INTO THE SOIL USING GEOPROBETYPE

SAMPLING SYSTEM TO TARGET DEPTH OF TO FEET BGS IE JUST ABOVE THE WATER

TABLE

THE LOWERMOST OR LEAST DISTURBED SPLITSPOON SLEEVE COLLECTED FROM DIRECTLY

ABOVE THE WATER TABLE IN EACH BOREHOLE WILL BE IMMEDIATELY SEALED UPON
COLLECTION USING TEFLON BARRIER ALUMINUM FOIL SHINY SIDE UP AND PLASTIC

END CAPS THISTHI SAMPLE WILL BE LABELED AND DESIGNATED FOR
ANALYSISANALYSI AT AN OFF

SITE LABORATORY AN ADDITIONAL SAMPLE SLEEVE MAY BE SIMILARLY PREPARED FOR

QUALITY ASSURANCEQUALITY CONTROL QAQC SAMPLE REQUIREMENTS ONE OR

MORE OF THE REMAINING SPLITSPOON SLEEVESSLEEVE FROM EACH DRIVE SAMPLE INTERVAL

WILL BE FIELDSCREENED USING PHOTOIONIZATION DETECTOR PID

THE SOIL SAMPLESSAMPLE WILL BE ANALYZED FOR VOCSVOC BY USEPA METHOD 8260

ADDITIONALLY THE SOIL SAMPLESSAMPLE COLLECTED FROM DIRECTLY ABOVE THE WATER TABLE IN

BORINGSBORING GP23 GP24 AND GP25 WILL ALSO BE ANALYZED FOR HYDROCARBON
IDENTIFICATION BY WASHINGTON DEPARTMENT OF ECOLOGY WDOE METHOD

WFPHHCTD

SEATTLE ANGSANG PHASE II RI JULY 1998 FIELD MEMO
PAGE
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PORTION OF EACH DRIVE SAMPLE IF ENOUGH SAMPLE IS RECOVERED WILL BE FIELD

SCREENED FOR ORGANIC VAPORSVAPOR USING PID THE FIELD SCREENING WILL CONSIST OF

PLACING PORTION OF THE SAMPLE IN SEALABLE PLASTIC BAG OR GLASSGLAS SAMPLE JAR

COVERED WITH ALUMINUM FOIL GENTLY AGITATING THE BAG OR JAR FOR APPROXIMATELY

30 SECONDSSECOND AND ALLOWING THE SAMPLE TEMPERATURE TO EQUILIBRATE TO AMBIENT

CONDITIONSCONDITION OUT OF SUNLIGHT FOR APPROXIMATELY 15 MINUTES AFTER THISTHI TIME THE

PID PROBE WILL BE PUSHED THROUGH THE SIDE OF THE BAG OR THROUGH THE

ALUMINUM FOIL INTO THE BAG OR JAR HEADSPACE AND THE CONCENTRATION OF ORGANIC

VAPORSVAPOR IN THE HEADSPACE WILL BE RECORDED ON THE DRILLING LOG

THE FOLLOWING FIGURE SHOWSSHOW THE SAMPLING SCHEME FOR THE DRIVE SAMPLER FROM

EACH DRIVE SAMPLE THE LOWERMOST SLEEVE WILL BE FOR LABORATORY ANALYSIS AND

IF APPLICABLE THE SECOND SLEEVE WILL BE SUBMITTED FOR FIELD DUPLICATE OR

LABORATORY MATRIX SPIKEMATRIX SPIKE DUPLICATE MSMSD ANALYSIS THE

SECOND OR THIRD SLEEVE FROM THE BOTTOM WILL BE USED FOR FIELD SCREENING WITH

PID THE REMAINING SLEEVESSLEEVE WILL BE USED FOR LITHOLOGY EVALUATION

DRIVE SAMPLER SAMPLING SCHEME

DUPLICATE OR MSMSD SAMPLE COLLECTED NO DUPLICATE OR MSMSD SAMPLE COLLECTED

LITHOLOGY

LITHOLOGY

PID LITHOLOGY

LITHOLOGV

FIELD PID

DUPLICATE OR LITHOLOGY

MSMSD

LABORATORY LABORATORY

SAMPLESSAMPLE DESIGNATED FOR LABORATORY ANALYSISANALYSI WILL BE LABELED PLACED IN

INDIVIDUAL SEALED PLASTIC BAGSBAG AND STORED ON ICE SAMPLE LABEL INFORMATION

WILL BE WRITTEN DIRECTLY ON THE SAMPLE SLEEVE WITH PERMANENT MARKER

SEALUE ANGSANG PHASE II RI JULY 1998 FIELD MEMO
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HYDROPUNCH GROUNDWATER SAMPLE COLLECTION

GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED FROM EACH OF THE 20 GEOPROBE SITESSITE AT

THE SEATTLE ANGSANG USING THE HYDROPUNCH OR EQUIVALENT METHOD ONE

GROUNDWATER SAMPLE WILL BE COLLECTED FROM EACH SITE FROM DEPTH OF

APPROXIMATELY 25 FEET BELOW THE WATER TABLE THE GROUNDWATER SAMPLESSAMPLE WILL

BE COLLECTED USING PERISTALTIC PUMP AND DISPOSABLE POLYETHYLENE TUBING

THE GROUNDWATER SAMPLESSAMPLE WILL BE ANALYZED FOR VOCSVOC BY USEPA METHOD

80108020 IN AN ONSITE MOBILE FIELD LABORATORY

MONITORING WELL INSTALLATION

FIVE GROUNDWATER MONITORING WELLSWELL MW6 THROUGH MWLA WILL BE INSTALLED

AT THE SEATTLE ANGSANG IN AUGUST 1998 USING HOLLOWSTEM AUGER METHODSMETHOD IN

COMPLIANCE WITH WASHINGTON STATE REGULATIONSREGULATION AND WDOE GUIDANCE THE

PROPOSED MONITORING WELL LOCATIONSLOCATION ARE SHOWN ON FIGURE 62 OF THE WORK

PLAN MONITORING WELLSWELL WILL BE COMPLETED TO TARGET DEPTH OF 20 FEET BGS WITH

SCREENED INTERVAL BETWEEN FEET AND 20 FEET BGS NOTE THAT AT LEAST FOOT OF

FILTER PACK SAND MUST BE PRESENT BENEATH THE WELL POINT AT EACH WELL LOCATION

MONITORING WELL CONSTRUCTION DETAILSDETAIL ARE SUMMARIZED IN SECTION 70 OF THE

WORK PLAN THE PROPOSED MONITORING WELL CONSTRUCTION IS SHOWN ON FIGURE

71 WELL CASING MATERIALSMATERIAL WILL BE DECONTAMINATED PRIOR TO INSTALLATION UNLESSUNLES

THEY ARE REMOVED FROM SEALED PLASTIC WRAPPING IMMEDIATELY PRIOR TO

INSTALLATION PERFORMANCE TEST WILL BE CONDUCTED AFTER THE WELL IS COMPLETED

TO ENSURE THE WELL IS STRAIGHT AND HAS NOT COLLAPSED

SOIL SAMPLESSAMPLE WILL BE COLLECTED AT 5FOOT INTERVALSINTERVAL DURING DRILLING FOR LITHOLOGIC

LOGGING AND FIELDSCREENING USING PID THE LOWERMOST SAMPLE SLEEVE

CONTAINING UNSATURATED SOIL FROM THE SAMPLE COLLECTED AT FEET BGS WILL BE

ANALYZED FOR VOCSVOC BY USEPA METHOD 8260 AT THE OFFSITE LABORATORY

MONITORING WELL DEVELOPMENT

WITHIN 24 TO 48 HOURSHOUR AFTER COMPLETION THE MONITORING WELLSWELL WILL BE

DEVELOPED BY THE DRILLING SUBCONTRACTOR OR ERM USING PROPERLY

DECONTAMINATED SUBMERSIBLE PUMP OR BAILER THE WATER LEVEL IN THE WELL

WILL BE MEASURED BEFORE DEVELOPMENT BEGINS TEMPERATURE CONDUCTIVITY

TURBIDITY AND PH WILL BE MONITORED AND RECORDED WHILE MINIMUM OF 10

WELL CASING VOLUMESVOLUME PLUSPLU THREE TIMESTIME THE AMOUNT OF ANY POTABLE WATER ADDED

ARE PURGED FROM THE WELL WELL DEVELOPMENT WILL CONTINUE UNTIL TEMPERATURE

PH TURBIDITY AND CONDUCTIVITY HAVE STABILIZED
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MONITORING WELL GROUNDWATER SAMPLING

IN SEPTEMBER 1998 GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED FROM THE EXISTING

AND NEW MONITORING WELLSWELL AT THE SEATTLE ANGS THE LOCATIONSLOCATION OF THE

MONITORING WELLSWELL ARE SHOWN ON FIGURE 62 OF THE WORK PLAN THE WATER LEVEL

IN EACH WELL WILL BE MEASURED PRIOR TO BEGINNING SAMPLING ACTIVITIES

MONITORING WELLSWELL WILL BE PURGED AND SAMPLED USING NONDEDICATED

SUBMERSIBLE PUMP LOWFLOW PURGING PROCEDURESPROCEDURE PUMPING RATE OF LESSLES THAN

LITER PER MINUTE WILL BE USED AT ALL WELLS PRIOR TO SAMPLE COLLECTION

MONITORING WELL PURGING WILL CONTINUE UNTIL AT LEAST THREE WELL CASING VOLUMESVOLUME

HAVE BEEN EVACUATED OR THE GROUNDWATER TEMPERATURE PH SPECIFIC

CONDUCTIVITY AND TURBIDITY HAVE STABILIZED TO WITHIN 10 PERCENT UNLESSUNLES THE

MONITORING WELL PURGESPURGE DRY AND DOESDOE NOT RECOVER READILY IF THE MONITORING

WELL PURGESPURGE DRY THE WELL WILL BE PURGED COMPLETELY ONCE AND ALLOWED TO

RECOVER OVER PERIOD OF NOT MORE THAN 18 HOURSHOUR PRIOR TO SAMPLING
GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED DIRECTLY FROM THE PUMP DISCHARGE

TUBING AND ANALYZED FOR VOCSVOC BY USEPA METHOD 8260 AS LISTED ON TABLE 62

OF THE WORK PLAN

SAMPLING SCHEDULE

THE CURRENT SCHEDULE FOR FIELD SAMPLING ACTIVITIESACTIVITIE DURING THE
JULY THROUGH

SEPTEMBER 1998 MOBILIZATIONSMOBILIZATION OF THE SEATTLE ANGSANG PHASE II RI IS AS FOLLOWSFOLLOW

2327 JULY 1998 ERM PERSONNEL MEET WITH SITE PERSONNEL MARK

SAMPLING LOCATIONSLOCATION AND COMPLETE UTILITY CLEARANCE ON

SITE

2830 JULY 1998 COMPLETE SOIL VAPOR SURVEY

1113 AUGUST 1998 COMPLETE GEOPROBEHYDROPUNCH SAMPLING

2728 AUGUST 1998 COMPLETE MONITORING WELL INSTALLATION AND

DEVELOPMENT

13 SEPTEMBER 1998 SAMPLE MONITORING WELLSWELL MEET SURVEYOR ON SITE TO

DEVELOP PHASE II RI SOIL BORING LOCATION DATA

THISTHI SCHEDULE MAY BE ALTERED DUE TO STATION OPERATIONSOPERATION ANDOR SAMPLING RATE

SEATT1 ANUSANU PHASE II RI JULY 199S199 FIELD MEMO
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SOIL VAPOR SAMPLE IDENTIFIERSIDENTIFIER

SAMPLE IDENTIFIERSIDENTIFIER FOR PRIMARY SOIL VAPOR SAMPLESSAMPLE WILL BE THE SAME AS THE SOIL

VAPOR PROBE NUMBER FOR EXAMPLE SVS17 REPRESENTSREPRESENT THE SOIL VAPOR

SAMPLE COLLECTED FROM VAPOR PROBE SVS17

SOIL SAMPLE IDENTIFIERSIDENTIFIER

SAMPLE IDENTIFIERSIDENTIFIER FOR PRIMARY SOIL SAMPLESSAMPLE WILL INCLUDE THE SOIL BORING OR

MONITORING WELL NUMBER AND SAMPLE DEPTH THE SAMPLE DEPTH WILL BE

DESIGNATED AS THE DEEPEST DEPTH PENETRATED BY THE SPLITSPOON SAMPLER FOR

EXAMPLE GP247REPRESENTSGP247REPRESENT THE SAMPLE COLLECTED AT FEET BGS IN GEOPROBE

BORING GP24

GROUNDWATER SAMPLE IDENTIFIERSIDENTIFIER

SAMPLE IDENTIFIERSIDENTIFIER FOR PRIMARY GEOPROBEHYDROPUNCH GROUNDWATER SAMPLESSAMPLE
WILL BE THE SAME AS THE GEOPROBE BORING NUMBER FOR EXAMPLE THE

GROUNDWATER SAMPLE COLLECTED FROM GEOPROBE BORING GP31 WILL BE

DESIGNATED GP31

SAMPLE IDENTIFIERSIDENTIFIER FOR PRIMARY GROUNDWATER SAMPLESSAMPLE COLLECTED FROM

MONITORING WELLSWELL WILL INCLUDE THE MONITORING WELL IDENTIFIER THE CALENDAR

YEAR AND THE SEQUENTIAL SAMPLING EVENT WITHIN THAT YEAR FOR EXAMPLE

MW198I REPRESENTSREPRESENT GROUNDWATER SAMPLE COLLECTED FROM MONITORING

WELL MWI DURING THE FIRST SAMPLING EVENT OF 1998 THE SEPTEMBER 1998

QUARTERLY SAMPLING EVENT WILL BE THE FIRST GROUNDWATER SAMPLING EVENT IN

1998

ANALYTICAL PARAMETERSPARAMETER

SOIL VAPOR SOIL AND GROUNDWATER SAMPLESSAMPLE COLLECTED DURING THE SEATTLE ANGSANG
PHASE II RI FIELD ACTIVITIESACTIVITIE WILL BE ANALYZED FOR THE PARAMETERSPARAMETER LISTED ON TABLE

62 OF THE WORK PLAN

SOIL VAPOR AND GEOPROBEHYDROPUNCH GROUNDWATER SAMPLESSAMPLE COLLECTED

DURING THE PHASE II RI WILL BE ANALYZED IN AN ONSITE MOBILE FIELD LABORATORY

OPERATED BY TRANSGLOBAL ENVIRONMENTAL GEOSCIENCESGEOSCIENCE NORTHWEST INC

ALL SOIL AND MONITORINGWELL GROUNDWATER SAMPLE ANALYSESANALYSE WILL BE PERFORMED

BY MULTICHEM ANALYTICAL SERVICESSERVICE MAS SAMPLESSAMPLE WILL BE HAND DELIVERED TO

MAS AT THE FOLLOWING ADDRESSADDRES
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KCSIIP4 41384



MAS
ATTN SAMPLE RECEIVING

560 NACHESNACHE AVENUE SOUTHWEST SUITE 101

RENTON WASHINGTON 980552200

PHONE 425 2288335

FAX 425 3631742

LEVEL IV CLPTYPE DATA PACKAGE WILL BE REQUESTED FROM MAS FOR SELECTED

SOIL SAMPLESSAMPLE COLLECTED DURING ONE DAY OR FOR GROUP OF SAMPLESSAMPLE LISTED ON ONE

CHAINOF CUSTODY FORM THE PARTICULAR SET OF SAMPLESSAMPLE DESIGNATED FOR LEVEL IV

DOCUMENTATION WILL BE SELECTED IN THE FIELD THE SAMPLE GROUP SELECTED FOR

LEVEL IV DOCUMENTATION MUST CONTAIN AN MSMSDDESIGNATED SAMPLE FOR

EACH MATRIX AND REQUESTED ANALYSIS LEVEL IV DOCUMENTATION IS REQUIRED FOR

APPROXIMATELY 10 PERCENT OF THE SOIL ANALYSESANALYSE IE APPROXIMATELY TWO 8260

ANALYSESANALYSE AND ONE WTPHHCID ANALYSIS ALL MONITORINGWELL GROUNDWATER

SAMPLE ANALYSESANALYSE 100 PERCENT WILL REQUIRE LEVEL IV DOCUMENTATION

QUALITY ASSURANCEQUALITY CONTROL QAQC SAMPLESSAMPLE

THE FOLLOWING QAQC SAMPLESSAMPLE WILL BE COLLECTED DURING RI ACTIVITIESACTIVITIE AT THE

SITE TRIP BLANKSBLANK FIELD DUPLICATESDUPLICATE EQUIPMENT RINSATE BLANKSBLANK FIELD BLANKSBLANK AND

MSMSD SAMPLES ONE TRIP BLANK WILL BE SUBMITTED WITH EACH COOLER

CONTAINING SAMPLESSAMPLE FOR VOC ANALYSISANALYSI AT THE OFFSITE LABORATORY THE TRIP BLANKSBLANK

WILL BE ANALYZED FOR VOCSVOC USING USEPA METHOD 8260 FIELD BLANKSBLANK

EQUIPMENT RINSATE BLANKSBLANK AND DUPLICATESDUPLICATE WILL BE ANALYZED FOR THE SAME

PARAMETERSPARAMETER AS THE PRIMARY SAMPLES

DUPLICATE SAMPLES FIELD DUPLICATESDUPLICATE WILL BE COLLECTED AT FREQUENCY OF 10

PERCENT OF THE TOTAL NUMBER OF PRIMARY SAMPLES SAMPLE IDENTIFIERSIDENTIFIER FOR FIELD

DUPLICATESDUPLICATE ARE THE SAME AS THE PRIMARY SAMPLE BUT FOLLOWED BY D THE

COLLECTION TIMESTIME RECORDED FOR THE FIELD DUPLICATESDUPLICATE SHOULD BE THE SAME AS THE

ASSOCIATED PRIMARY SAMPLES

DUPLICATE SOIL VAPOR SAMPLESSAMPLE WILL BE COLLECTED FROM THE FOLLOWING SOIL VAPOR

PROBESPROBE

SVS5 SVS15 SVS25 SVS35

DUPLICATE SOIL SAMPLESSAMPLE WILL BE COLLECTED FROM THE FOLLOWING GEOPROBE BORINGSBORING

GP24 GP36

DUPLICATE GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED FROM THE FOLLOWING

LOCATIONSLOCATION

HYDROPUNCH GP26 GP36

SEAFFLE ANGSANG PHASE II RI JULY 199S199 FIELD MEMO
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MONITORING WELL MW3

EQUIPMENT RINSATE BLANKS EQUIPMENT RINSATE BLANKSBLANK WILL BE ANALYZED AT

FREQUENCY OF 10 PERCENT OF THE NUMBER OF PRIMARY SAMPLES THE EQUIPMENT
RINSATE BLANKSBLANK WILL BE COLLECTED FROM THE FINAL ASTM TYPE II WATER RINSE OF THE

SAMPLING EQUIPMENT AFTER DECONTAMINATION SAMPLE IDENTIFIERSIDENTIFIER FOR RINSATE

BLANKSBLANK WILL BE THE SAME AS THE SAMPLE IDENTIFIER USED FOR THE SAMPLE COLLECTED

BEFORE THE BLANK WAS PREPARED FOLLOWED BY AN

EQUIPMENT RINSATE BLANKSBLANK FOR SOIL VAPOR SAMPLESSAMPLE WILL BE COLLECTED AT THE

FOLLOWING LOCATIONSLOCATION

SVS5 SVS15 SVS25 SVS35

EQUIPMENT RINSATE BLANKSBLANK FOR SOIL SAMPLESSAMPLE WILL BE COLLECTED AT THE FOLLOWING

LOCATIONSLOCATION

GP24 GP36

MW6

EQUIPMENT RINSATE BLANKSBLANK FOR GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED AT THE

FOLLOWING LOCATIONSLOCATION

HYDROPUNCH GP26 GP36

MONITORING WELL MW3

FIELD BLANKS FIELD BLANKSBLANK WILL BE COLLECTED AT THE FREQUENCY OF ONE PER WATER

SOURCE IE TAP WATER ASTM TYPE II WATER PER SAMPLING EVENT SAMPLE
IDENTIFIERSIDENTIFIER FOR FIELD BLANKSBLANK WILL BE THE IDENTIFIER USED FOR THE SAMPLING LOCATION

AT WHICH THE BLANK WAS PREPARED FOLLOWED BY AN FT FOR TAP WATER OR

FOR ASTM TYPE II WATER

FIELD BLANKSBLANK FOR SOIL VAPOR SAMPLESSAMPLE WILL BE COLLECTED AT THE FOLLOWING LOCATION

SVS15

FIELD BLANKSBLANK FOR GEOPROBEHYDROPUNCH SOIL AND GROUNDWATER SAMPLESSAMPLE WILL

BE COLLECTED AT THE FOLLOWING LOCATION

GP24

FIELD BLANKSBLANK FOR MONITORINGWELL GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED AT THE

FOLLOWING LOCATION

MONITORING WELL BSOO4PZ

SEATTLE ANGSANG PHASE RI JULY 1998 FIELD MEMO
PAGE

KCSIIP4 41386



MSMSD ONE MSMSD WILL BE DESIGNATED FOR EVERY 20 SOIL AND EVER 20

GROUNDWATER SAMPLES NO STANDARDIZED METHOD FOR DEVELOPING SOIL VAPOR

SAMPLE MSMSDSMSMSD IS AVAILABLE MSMSDSMSMSD WILL BE DESIGNATED TO BE

PERFORMED ON SOIL SAMPLE FROM THE FOLLOWING GEOPROBE SOIL BORING

GP24

MSMSDSMSMSD WILL BE DESIGNATED TO BE PERFORMED ON THE FOLLOWING GROUNDWATER

SAMPLESSAMPLE

HYDROPUNCH GP35

MONITORING WELL BSOO4PZ

EXTRA SAMPLE VOLUMESVOLUME NEED TO BE COLLECTED FOR MSMSD ANALYSESANALYSE FOR EACH

TYPE OF ANALYSISANALYSI PERFORMED VOC ANALYSISANALYSI TYPICALLY REQUIRESREQUIRE TRIPLE SAMPLE

VOLUME WHILE OTHER ANALYSESANALYSE REQUIRE DOUBLE VOLUME CONFIRM REQUIRED

MSMSD SAMPLE VOLUMESVOLUME WITH THE LABORATORY PRIOR TO SAMPLE COLLECTION

MSMSDDESIGNATED SAMPLESSAMPLE SHOULD BE INDICATED ON THE CHAINOFCUSTODY
FORM AT LEAST ONE MSMSD SAMPLE IS REQUIRED FOR EACH MATRIX IN EACH

SAMPLE BATCH DESIGNATED FOR LEVEL IV CLPTYPE LABORATORY DATA REPORTING

TRIP BLANKS TRIP BLANKSBLANK WILL BE COLLECTED AT THE FREQUENCY OF ONE PER COOLER

CONTAINING SAMPLESSAMPLE DESIGNATED FOR VOC ANALYSISANALYSI AT THE OFFSITE LABORATORY

SAMPLE IDENTIFIERSIDENTIFIER FOR
TRIP BLANKSBLANK ARE AS FOLLOWSFOLLOW TBDATE FOR EXAMPLE

TB0811981 AND TB0811982 REPRESENT THE TRIP BLANKSBLANK SUBMITTED WITH THE

FIRST AND SECOND COOLERSCOOLER RESPECTIVELY CONTAINING SAMPLESSAMPLE COLLECTED ON 11

AUGUST 1998

DECONTAMINATION

ALL SAMPLING EQUIPMENT WILL BE DECONTAMINATED PRIOR TO SAMPLING BETWEEN

SAMPLESSAMPLE AND AFTER SAMPLING ACTIVITIESACTIVITIE HAVE BEEN COMPLETED
DECONTAMINATION WILL INCLUDE SCRUBBING SAMPLING EQUIPMENT WITH

LABORATORYGRADE DETERGENT EG LIQUINOX OR ALCONOX AND POTABLE WATER

MIXTURE FOLLOWED BY RINSE WITH ASTM TYPE II REAGENT WATER AND FINAL

METHANOL SPRAY RINSE ALL EQUIPMENT WILL BE ALLOWED TO AIR DRY IF POSSIBLE

AND EITHER WRAPPED IN ALUMINUM FOIL OR POSITIONED TO PRECLUDE INADVERTENT

CONTAMINATION
PRIOR TO REUSE

THE DRILLING RIGSRIG AUGERSAUGER AND DOWNHOLE RODSROD WILL BE DECONTAMINATED AFTER USE

BY 3TEUM CLEANING

USED DECONTAMINATION WATER WILL BE CONTAINED IN 55GALLON DRUMS
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SITE SURVEY

IN PREPARATION FOR THE SITE SURVEY EACH GEOPROBEHYDROPUNCH BORING

LOCATION COMPLETED IN PAVED AREASAREA WILL BE CLEARLY MARKED AND LABELED WITH

PAINT BORING LOCATIONSLOCATION IN UNPAVED AREASAREA WILL BE CLEARLY MARKED WITH LABELED

WOODEN STAKESSTAKE AND FLAGGING BORING LOCATIONSLOCATION IN UNPAVED AREASAREA WILL ALSO BE

MEASURED FROM NEARBY FEATURESFEATURE AS NECESSARY TO AID IN LOCATING THE BOREHOLE

FOR SURVEYING SHOULD THE STAKE BE REMOVED

LANDMARK INC 4253401100 WILL COMPLETE SURVEY OF THE

GEOPROBEHYDROPUNCH BORING LOCATIONSLOCATION AND NEW MONITORING WELLSWELL AT THE

SEATTLE ANGSANG ON DATE TO BE ARRANGED HORIZONTAL AND VERTICAL COORDINATESCOORDINATE

FOR THE PHASE II RI BORING AND MONITORING WELL LOCATIONSLOCATION WILL BE SURVEYED

LANDMARK SHOULD BE CONTACTED AS SOON AS POSSIBLE FOLLOWING ANY CHANGE IN

SCHEDULE THAT MAY AFFECT THE SCHEDULED SURVEYING DATE

WORK PLAN SAMPLING SUMMARY

THE PHASE II RI SAMPLING PROGRAM IS SUMMARIZED IN SECTION 60 OF THE WORK

PLAN NOTE THAT SOIL SAMPLING DURING MONITORING WELL INSTALLATION WAS ADDED

TO THE SCOPE OF WORK AFTER THE FINAL WORK PLAN WAS SUBMITTED THEREFORE THISTHI

ELEMENT OF THE SAMPLING PROGRAM IS NOT DISCUSSED IN SECTION 60

DEVIATIONSDEVIATION CLARIFICATIONSCLARIFICATION FROM THE WORK PLAN

THE COLLECTION OF SOIL SAMPLESSAMPLE AT 5FOOT INTERVALSINTERVAL DURING MONITORING WELL

INSTALLATION AND THE SUBMITTAL OF ONE SOIL SAMPLE FROM EACH MONITORING WELL

BORING AND ONE EQUIPMENT RINSATE SAMPLE FOR VOC ANALYSISANALYSI ARE NOT INCLUDED

IN THE SCOPE OF WORK OUTLINED IN THE WORK PLAN NO OTHER DEVIATIONSDEVIATION FROM THE

WORK PLAN ARE ANTICIPATED DURING THISTHI FIELD EFFORT

DAILYREPORTING

SUMMARY OF EACH DAYSDAY FIELD ACTIVITIESACTIVITIE INCLUDING COPIESCOPIE OF BOREHOLE LOGSLOG
CHAINOFCUSTODY FORMSFORM ETC WILL BE PREPARED BY THE ERM SITE MANAGER AND

WILL BE DELIVERED TO THE ERM PROJECT MANAGER BY AM THE FOLLOWING DAY

REQUIRED EQUIPMENT AND MATERIALSMATERIAL

EQUIPMENT AND MATERIALSMATERIAL TO BE TRANSPORTED TO THE SITE BY THE SITE MANAGER OR

THEIR DESIGNATESDESIGNATE
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COPY OF WORK PLAN

COPY OF SITE HEALTH SAFETY PLAN

STAINLESSSTAINLES STEEL SOIL SAMPLE SLEEVESSLEEVE DIAMETER DRILLERSDRILLER WILL SUPPLY

TEFLON FILM PERFORATED SQUARE SHEETSSHEET

PLASTIC END CAPSCAP FOR SOIL SAMPLE SLEEVESSLEEVE DRILLERSDRILLER WILL SUPPLY
PHOTOIONIZATION DETECTOR PID WITH CALIBRATION GAS

COOLERSCOOLER

METHANOL

ASTM TYPE II REAGENT WATER SYSTEM

ALCONOX OR LIQUINOX
ALUMINUM FOIL

BOREHOLE LOGGINGSAMPLING RECORD NOTEBOOK

CALIBRATION FORMSFORM

CHAINOFCUSTODY FORMSFORM

SAMPLE LABELSLABEL

DRUM LABELSLABEL

SITEWIDE SAFETY AND HEALTH PLAN WITH FIT LETTERSLETTER AND TRAINING CERTIFICATESCERTIFICATE

SUBMERSIBLE PUMP HOSE AND CONTROLLERSCONTROLLER

BACKUP SUBMERSIBLE PUMP AND DISPOSABLE TUBING

PERISTALTIC PUMP AND DISPOSABLE TUBING

HORIBA MINISONDE OR EQUIVALENT WATER QUALITY METER WITH INLINE FLOW

CELL AND CALIBRATION STANDARDSSTANDARD

CAMERA AND FILM

WATERPROOF BOUND FIELD NOTEBOOKSNOTEBOOK

WATER LEVEL INDICATOR

PHPAPER
DECONTAMINATION BUCKETSBUCKET AND BRUSHESBRUSHE

SPRAY BOTTLESBOTTLE TANK

ROLL OF PLASTIC SHEETING

NITRILE GLOVESGLOVE 10 BOXESBOXE
TOOL KIT

SAMPLE BOTTLESBOTTLE

PAPER TOWELSTOWEL

ZIPLOC BAGSBAG
ICE

STAINLESSSTAINLES STEEL SCOOP TROWEL

DISPOSABLE BAILERSBAILER 10
MEASURING WHEEL OR TAPE 50100
WEATHER PROOF PENSPEN

BOX TYVEK COVERALLSCOVERALL

FIRST AID KIT

EYE WASH KIT

FIRE EXTINGUISHER
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TECHNICAL MEMORANDUM

TO ROB LEET SCOTT MIYAMOTO

FROM DON WYLL

SUBJECT PHASE II REMEDIAL INVESTIGATION FIELD MEMORANDUM

NOVEMBER 1998 GROUNDWATER SAMPLING

SEATTLE ANGSANG SEATTLE WASHINGTON

DATE NOVEMBER 1998

THISTHI DOCUMENT OUTLINESOUTLINE THE DETAILSDETAIL OF QUARTERLY GROUNDWATER SAMPLING TO BE

COMPLETED DURING THE PHASE II REMEDIAL INVESTIGATION RI AT THE SEATTLE AIR

NATIONAL GUARD STATION ANGSANG LOCATED IN SEATTLE WASHINGTON IN NOVEMBER

1998 GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED FROM THE 13 EXISTING WELLSWELL AT THE

SITE THE LOCATIONSLOCATION OF THE MONITORING WELLSWELL ARE SHOWN ON THE ATTACHED FIGURE

HEALTH AND SAFETY REQUIREMENTSREQUIREMENT

ALL SITE PERSONNEL ARE TO BE FAMILIAR WITH AND MUST FOLLOW THE SITEWIDE
SAFETY

AND HEALTH PLAN WHICH IS INCLUDED IN THE WORK PLAN AS APPENDIX A THISTHI

INCLUDESINCLUDE USING THE CORRECT LEVELSLEVEL OF PERSONAL PROTECTIVE EQUIPMENT PPE THE

SITE SAFETY OFFICER SITE MANAGER WILL CONDUCT DAILY SAFETY TAILGATE BRIEFING

AND ENSURE THAT ALL PERSONNEL PRESENT DURING FIELDWORK SIGN THE DAILY TAILGATE

FORMS

GROUNDWATER SAMPLING

IN NOVEMBER 1998 GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED FROM THE 13

MONITORING WELLSWELL AT THE SEATTLE ANGS THE WATER LEVEL IN EACH WELL WILL BE

MEASURED PRIOR TO BEGINNING SAMPLING ACTIVITIES MONITORING WELLSWELL WILL BE

PURGED AND SAMPLED USING NONDEDICATED SUBMERSIBLE PUMP LOWFLOW

PURGING PROCEDURESPROCEDURE PUMPING RATE OF LESSLES THAN LITER PER MINUTE WILL BE

USED AT ALL WELLS PRIOR TO SAMPLE COLLECTION MONITORING WELL PURGING WILL

CONTINUE UNTIL AT LEAST THREE WELL CASING VOLUMESVOLUME HAVE BEEN EVACUATED OR THE

GROUNDWATER TEMPERATURE HAS STABILIZED TO WITHIN 1C PH HAS STABILIZED TO

WITHIN 01 UNITSUNIT AND SPECIFIC CONDUCTANCE HAS STABILIZED TO WITHIN 10

PERCENT IF THE MONITORING WELL PURGESPURGE DRY THE WELL WILL BE PURGED
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COMPLETELY ONCE AND ALLOWED TO RECOVER OVER PERIOD OF NOT MORE THAN 18

HOURSHOUR PRIOR TO SAMPLING GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED
DIRECTLY

FROM THE PUMP DISCHARGE TUBING AND ANALYZED FOR VOLATILE ORGANIC

COMPOUNDSCOMPOUND VOCSVOC BY US ENVIRONMENTAL PROTECTION AGENCY USEPA
METHOD 8260

SAMPLING SCHEDULE

THE CURRENT SCHEDULE FOR FIELD SAMPLING ACTIVITIESACTIVITIE DURING THE NOVEMBER 1998

MOBILIZATION OF THE SEATTLE ANGSANG PHASE II RI IS AS FOLLOWSFOLLOW

2325 NOVEMBER 1998 MOBILIZE TO SITE MEASURE WATER LEVELSLEVEL COMPLETE

GROUNDWATER SAMPLING

THISTHI SCHEDULE MAY BE ALTERED DUE TO STATION OPERATIONSOPERATION ANDOR SAMPLING RATE

GROUNDWATER SAMPLE IDENTIFIERSIDENTIFIER

SAMPLE IDENTIFIERSIDENTIFIER FOR GROUNDWATER SAMPLESSAMPLE COLLECTED FROM MONITORING WELLSWELL

WILL INCLUDE THE MONITORING WELL IDENTIFIER THE CALENDAR YEAR AND THE

SEQUENTIAL SAMPLING EVENT WITHIN THAT YEAR FOR EXAMPLE
MW1982 REPRESENTSREPRESENT GROUNDWATER SAMPLE COLLECTED FROM MONITORING

WELL MWI DURING THE SECOND SAMPLING EVENT OF 1998 THE NOVEMBER 1998

QUARTERLY SAMPLING EVENT WILL BE THE SECOND GROUNDWATER SAMPLING EVENT IN

1998

ANALYTICAL PARAMETERSPARAMETER

ALL GROUNDWATER SAMPLE ANALYSESANALYSE WILL BE PERFORMED BY MULTICHEM

ANALYTICAL SERVICESSERVICE MAS SAMPLESSAMPLE WILL BE HAND DELIVERED TO MAS AT THE

FOLLOWING ADDRESSADDRES

MAS
ATTN SAMPLE RECEIVING

560 NACHESNACHE AVENUE SOUTHWEST SUITE 101

RENTON WASHINGTON 980552200

PHONE 425 2288335

FAX 425 3631742

LEVEL IV CLPTYPE DATA PACKAGE WILL BE REQUESTED FROM MAS FOR ALL

GROUNDWATER SAMPLE ANALYSESANALYSE 100 PERCENT LEVEL IV REPORTING
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QUALITY ASSURANCEQUALITY CONTROL QAQC SAMPLESSAMPLE

THE FOLLOWING QAQC SAMPLESSAMPLE WILL BE COLLECTED DURING RI ACTIVITIESACTIVITIE AT THE

SITE TRIP BLANKSBLANK FIELD DUPLICATESDUPLICATE EQUIPMENT RINSATE BLANKSBLANK FIELD BLANKSBLANK AND

MATRIX SPIKEMATRIX SPIKE DUPLICATE MSMSD SAMPLES THE QAQC
SAMPLESSAMPLE WILL BE ANALYZED FOR VOCSVOC BY USEPA METHOD 8260

DUPLICATE SAMPLES FIELD DUPLICATESDUPLICATE WILL BE COLLECTED AT FREQUENCY OF 10

PERCENT OF THE TOTAL NUMBER OF PRIMARY SAMPLES SAMPLE IDENTIFIERSIDENTIFIER FOR FIELD

DUPLICATESDUPLICATE ARE THE SAME AS THE PRIMARY SAMPLE BUT FOLLOWED BY D THE

COLLECTION TIMESTIME RECORDED FOR THE FIELD DUPLICATESDUPLICATE SHOULD BE THE SAME AS THE

ASSOCIATED PRIMARY SAMPLES

ONE DUPLICATE GROUNDWATER SAMPLE WILL BE COUECTED AT THE FOLLOWING LOCATION

MONITORING WELL MW3

EQUIPMENT RINSATE BLANKS EQUIPMENT RINSATE BLANKSBLANK WILL BE ANALYZED AT

FREQUENCY OF 10 PERCENT OF THE TOTAL NUMBER OF PRIMARY SAMPLES THE

EQUIPMENT RINSATE BLANKSBLANK WILL BE COLLECTED FROM THE FINAL AMERICAN SOCIETY FOR

TESTING AND MATERIALSMATERIAL ASTM TYPE II WATER RINSE OF THE SAMPLING EQUIPMENT

AFTER DECONTAMINATION SAMPLE IDENTIFIERSIDENTIFIER FOR RINSATE BLANKSBLANK WILL BE THE SAME

AS THE SAMPLE IDENTIFIER USED FOR THE SAMPLE COLLECTED BEFORE THE BLANK WAS

PREPARED FOLLOWED BY AN

ONE EQUIPMENT RINSATE BLANK SAMPLE WILL BE COLLECTED AT THE FOLLOWING

LOCATION

MONITORING WELL MW3

FIELD BLANKS FIELD BLANKSBLANK WILL BE COLLECTED AT THE FREQUENCY OF ONE PER WATER

SOURCE IE TAP WATER ASTM TYPE II WATER PER SAMPLING EVENT SAMPLE

IDENTIFIERSIDENTIFIER FOR FIELD BLANKSBLANK WILL BE THE IDENTIFIER USED FOR THE SAMPLING LOCATION

AT WHICH THE BLANK WAS PREPARED FOLLOWED BY AN FT FOR TAP WATER OR

FOR ASTM TYPE II WATER

ONE TAP WATER FIELD BLANK AND ONE ASTM TYPE II WATER FIELD BLANK WILL BE

COLLECTED AT THE FOLLOWING LOCATION

MONITORING WELL BSOO4PZ

MSMSD THE MSMSD ANALYSESANALYSE WILL BE DESIGNATED TO BE PERFORMED ON THE

GROUNDWATER SAMPLE COLLECTED AT THE FOLLOWING LOCATION

MONITORING WELL BSOO4PZ

SEATTLE ANGSANG PHASE II RI NOVEMBER 1998 FIELD MEMO PAGE
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2425 FEBRUARY 1999 MOBILIZE TO SITE MEASURE GROUNDWATER LEVELSLEVEL

COMPLETE GROUNDWATER SAMPLING

THISTHI SCHEDULE MAY BE ALTERED DUE TO STATION OPERATIONSOPERATION ANDOR

SAMPLING RATE

GROUNDWATER SAMPLEIDENTIFIERSSAMPLEIDENTIFIER

SAMPLE IDENTIFIERSIDENTIFIER FOR GROUNDWATER SAMPLESSAMPLE COLLECTED FROM THE

MONITORING WELLSWELL WILL INCLUDE THE MONITORING WELL IDENTIFIER THE

CALENDAR YEAR AND THE SEQUENTIAL SAMPLING EVENT WITHIN THAT YEAR
FOR EXAMPLE MW1991 REPRESENTSREPRESENT GROUNDWATER SAMPLE

COLLECTED FROM MONITORING WELL MWI DURING THE FIRST SAMPLING

EVENT OF 1999 THE FEBRUARY 1999 QUARTERLY SAMPLING EVENT WILL BE

THE FIRST GROUNDWATER SAMPLING EVENT IN 1999

ANALYTICALPARAMETERANALYTICALPARAMETER

ALL SOIL AND MONITORINGWELL GROUNDWATER SAMPLE ANALYSESANALYSE WILL BE

PERFORMED BY MULTICHEM ANALYTICAL SERVICESSERVICE MAS SAMPLESSAMPLE WILL

BE HAND DELIVERED TO MAS AT THE FOLLOWING ADDRESSADDRES

MAS
ATTN SAMPLE RECEIVING

560 NACHESNACHE AVENUE SOUTHWEST SUITE 101

RENTON WASHINGTON 980552200

PHONE 425 2288335

FAX 425 3631742

THE SAMPLESSAMPLE WILL BE ANALYZED FOR VOCSVOC BY USEPA METHOD 8260

ALL MONITORINGWELL GROUNDWATER SAMPLE ANALYSESANALYSE 100 PERCENT

WILL REQUIRE LEVEL IV CLPTYPE DATA PACKAGE DOCUMENTATION

QUALITY ASSURANCEQUALITY CONTROL OAOC SAMPLESSAMPLE

THE FOLLOWING QAQC SAMPLESSAMPLE WILL BE COLLECTED DURING RI

ACTIVITIESACTIVITIE AT THE SITE TRIP BLANKSBLANK FIELD DUPLICATESDUPLICATE EQUIPMENT RINSATE

BLANKSBLANK FIELD BLANKSBLANK AND MSMSD SAMPLES ONE TRIP BLANK WILL BE

SUBMITTED WITH EACH COOLER CONTAINING SAMPLESSAMPLE FOR VOC ANALYSISANALYSI AT

THE OFFSITE LABORATORY THE TRIP BLANKSBLANK WILL BE ANALYZED FOR VOCSVOC
USING USEPA METHOD 8260 FIELD BLANKSBLANK EQUIPMENT RINSATE
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BLANKSBLANK AND DUPLICATESDUPLICATE WILL BE ANALYZED FOR THE SAME PARAMETERSPARAMETER AS

THE PRIMARY SAMPLES

DUPLICATE SAMPLES TWO FIELD DUPLICATESDUPLICATE WILL BE COLLECTED IN

FEBRUARY 1999 SAMPLE IDENTIFIERSIDENTIFIER FOR FIELD DUPLICATESDUPLICATE ARE THE SAME

AS THE PRIMARY SAMPLE BUT FOLLOWED BY D THE COLLECTION TIMESTIME

RECORDED FOR THE FIELD DUPLICATESDUPLICATE SHOULD BE THE SAME AS THE

ASSOCIATED PRIMARY SAMPLES

DUPLICATE GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED AT THE FOLLOWING

LOCATIONSLOCATION

MONITORING WELL MW4 MW8

EQUIPMENT RINSATE BLANKS ONE EQUIPMENT RINSATE BLANK WILL BE

COLLECTED IN FEBRUARY 1999 THE EQUIPMENT RINSATE BLANKSBLANK WILL BE

COLLECTED FROM THE FINAL ASTM TYPE II WATER RINSE OF THE SAMPLING

EQUIPMENT AFTER DECONTAMINATION THE SAMPLE IDENTIFIER FOR THE

RINSATE BLANK WILL BE THE SAME AS THE SAMPLE IDENTIFIER USED FOR THE

SAMPLE COLLECTED BEFORE THE BLANK WAS PREPARED FOLLOWED BY AN

THE EQUIPMENT RINSATE BLANK SAMPLE WILL BE COLLECTED AT THE

FOLLOWING LOCATION

MONITORING WELL MW4

FIELD BLANKS ONE TAP WATER FIELD BLANK AND ONE ASTM TYPE II

WATER FIELD BLANK WILL BE COLLECTED IN FEBRUARY 1999 SAMPLE
IDENTIFIERSIDENTIFIER FOR FIELD BLANKSBLANK WILL BE THE IDENTIFIER USED FOR THE

SAMPLING LOCATION AT WHICH THE BLANK WAS PREPARED FOLLOWED BY AN

PT FOR TAP WATER OR FA FOR ASTM TYPE II WATER

THE TWO FIELD BLANKSBLANK WILL BE COLLECTED AT THE FOLLOWING LOCATION

MONITORING WELL MW4 OR MW8

MSMSD ONE MSMSD WILL BE DESIGNATED TO BE PERFORMED ON

THE GROUNDWATER SAMPLE COLLECTED FROM THE FOLLOWING LOCATION

MONITORING WELL MW4 OR MW8
EXTRA SAMPLE VOLUMESVOLUME NEED TO BE COLLECTED FOR MS MSD ANALYSESANALYSE
FOR EACH TYPE OF ANALYSISANALYSI PERFORMED VOC ANALYSISANALYSI TYPICALLY

REQUIRESREQUIRE TRIPLE SAMPLE VOLUME WHILE OTHER ANALYSESANALYSE REQUIRE DOUBLE
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VOLUME CONFIRM REQUIRED MSMSD SAMPLE VOLUMESVOLUME WITH THE

LABORATORY PRIOR TO SAMPLE COLLECTION MSMSDDESIGNATED

SAMPLESSAMPLE SHOULD BE INDICATED ON THE CHAINOFCUSTODY FORM AT

LEAST ONE MSMSD SAMPLE IS REQUIRED FOR EACH MATRIX IN EACH

SAMPLE BATCH DESIGNATED FOR LEVEL IV CLPTYPE LABORATORY DATA

REPORTING

TRIP BLANKS TRIP BLANKSBLANK WILL BE COLLECTED AT THE FREQUENCY OF ONE

PER COOLER CONTAINING SAMPLESSAMPLE DESIGNATED FOR VOC ANALYSISANALYSI AT THE

OFFSITE LABORATORY SAMPLE IDENTIFIERSIDENTIFIER FOR TRIP BLANKSBLANK ARE AS FOLLOWSFOLLOW

TBDATE FOR EXAMPLE TB0224991 AND TB0224992 REPRESENT

THE TRIP BLANKSBLANK SUBMITTED WITH THE FIRST AND SECOND COOLERSCOOLER

RESPECTIVELY CONTAINING SAMPLESSAMPLE COLLECTED ON 24 FEBRUARY 1999

DECONTAMINATION

NONDISPOSABLE MONITORING AND SAMPLING EQUIPMENT WILL BE

DECONTAMINATED BEFORE AND AFTER USE AT EACH MONITORING WELL THE

ELECTRONIC WATER LEVEL INDICATOR AND THE SUBMERSIBLE PUMP HOUSING

WILL BE WASHED WITH MIXTURE OF TAP WATER AND LABORATORYGRADE

DETERGENT EG LIQUINOX OR ALCONOX FOLLOWED BY RINSE WITH

ASTM TYPE II REAGENTGRADE WATER AND FINAL ISOPROPANOL SPRAY

RINSE THE SUBMERSIBLE PUMP INTERNALSINTERNAL AND ANY NONDISPOSABLE

TUBING WILL BE DECONTAMINATED BY PUMPING AN AQUEOUSAQUEOU ALCONOX OR

LIQUINOX SOLUTION FOLLOWED BY ASTM TYPE IT WATER THROUGH THE

PUMP AND TUBING THE ASTM TYPE II WATER WILL BE PRODUCED ON

SITE FROM TAP WATER USING PORTABLE WATER FILTRATION SYSTEM
DECONTAMINATED EQUIPMENT WILL BE EITHER WRAPPED IN ALUMINUM

FOIL OR POSITIONED TO PRECLUDE INADVERTENT CONTAMINATION PRIOR TO

REUSE DECONTAMINATION WATER WILL BE CONTAINED IN 55GALLON

DRUMS

WORK PLAN SAMPLING SUMMARY

THE GROUNDWATER SAMPLING PROGRAM IS SUMMARIZED IN SECTION 60

OF THE PHASE II RIFSRIF WORK PLAN

DEVIATIONSCLARIFICADEVIATIONSCLARIFICA FROM THE WORK PLAN

THE QAQC SAMPLE NAMING CONVENTION IE SAMPLE IDENTIFIERSIDENTIFIER

SPECIFIED IN THISTHI MEMORANDUM DIFFERSDIFFER FROM THE CONVENTION

DESCRIBED IN THE WORK PLAN ALSO ISOPROPANOL WILL BE USED FOR THE
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FINAL DECONTAMINATION SPRAY RINSE INSTEAD OF METHANOL BOTH OF

THESE DEVIATIONSDEVIATION HAVE BEEN APPROVED BY THE ANG PROJECT MANAGER

ALAN KIAVANS NO OTHER DEVIATIONSDEVIATION FROM THE WORK PLAN ARE

ANTICIPATED DURING THE FEBRUARY 1999 SAMPLING EVENT

DAILY REPORTING

SUMMARY OF EACH DAYSDAY FIELD ACTIVITIESACTIVITIE INCLUDING COPIESCOPIE OF CHAIN

OFCUSTODY FORMSFORM AND FIELD NOTESNOTE WILL BE PREPARED BY THE ERM SITE

MANAGER AND WILL BE DELIVERED TO THE ERM PROJECT MANAGER UPON

COMPLETION OF EACH SAMPLING EVENT

REQUIRED EQUIPMENT AND MATERIALSMATERIAL

EQUIPMENT AND MATERIALSMATERIAL TO BE TRANSPORTED TO THE SITE BY THE FIELD

SAMPLING TEAM INCLUDE

FIRST AID KIT

EYE WASH KIT

FIRE EXTINGUISHER

PPF HARD HATSHAT SAFETY GLASSESGLASSE TRAFFIC VESTSVEST ETC

COPY OF FINAL PHASE II RLFSRLF WORK PLAN JULY 1998

COPY OF SITEWIDE SAFETY AND HEALTH PLAN APPENDIX OF WORK

PLAN
BOUND FIELD BOOK CONTAINING APPROPRIATE MONITORING SAMPLING
AND HEALTH SAFETY FORMSFORM AND DOCUMENTATION INCLUDING FIT

LETTERSLETTER AND
TRAINING CERTIFICATESCERTIFICATE

CALIBRATION FORMSFORM

CHAINOFCUSTODY FORMSFORM

WEATHERPROOF BOUND FIELD NOTEBOOKSNOTEBOOK

WEATHERPROOF PENSPEN
PHOTOIONIZATION DETECTOR PID WITH ISOBUTYLENE CALIBRATION GAS

SUBMERSIBLE PUMP AND CONTROLLER

SUBMERSIBLE PUMP HOSE ANDOR DISPOSABLE TUBING

BACKUP SUBMERSIBLE PUMP AND CONTROLLER

DISPOSABLE BAILERSBAILER

WATER QUALITY METER WITH INLINE FLOW CELL

ELECTRONIC WATER LEVEL INDICATOR

SAMPLE BOTTLESBOTTLE AND LABELSLABEL

DRUM LABELSLABEL

COOLERSCOOLER

RESEALABLE PLASTIC BAGSBAG
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ASTM TYPE II REAGENTGRADE WATER SYSTEM

DECONTAMINATION BUCKETSBUCKET AND SCRUB BRUSHESBRUSHE

ALCONOX OR LIQUINOX

JSOPROPANOL

SPRAY BOTTLESBOTTLE ANDOR TANK

PLASTIC SHEETING

NITRILE GLOVESGLOVE

ALUMINUM FOIL

PAPER TOWELSTOWEL

TOOL KIT

CAMERA AND FILM

ICE
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TECHNICAL MEMORANDUM ENVIRONMENTAL

MANAGEMENT

TO ROB LEET AMY KELLEY 915 118TH AVENUE SE
SUITE 130

FROM DON WYLI
BELLEVUE WA 98005

425 4628591

425 4553573 FAX
DATE 14 MAY 1999

SUBJECT QUARTERLY GROUNDWATER MONITORING

FOURTH QUARTER 1998 99 GROUNDWATER SAMPLING EVENT

SEATTLE ANGSANG SEATTLE WA

ERM

THISTHI DOCUMENT OUTLINESOUTLINE THE DETAILSDETAIL OF GROUNDWATER WATER SAMPLE

COLLECTION TO BE COMPLETED IN MAY 1999 AT THE SEATTLE AIR NATIONAL

GUARD STATION ANGSANG LOCATED IN SEATTLE WASHINGTON

GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED FROM 13 MONITORING WELLSWELL AT

THE SITE THE LOCATIONSLOCATION OF THE MONITORING WELLSWELL ARE SHOWN ON THE

ATTACHED FIGURE

HEALTH AND SAFETY REQUIREMENTSREQUIREMENT

ALL SITE PERSONNEL ARE TO BE FAMILIAR WITH AND MUST FOLLOW THE

SITEWIDE SAFETY AND HEALTH PLAN WHICH IS INCLUDED IN THE WORK

PLAN AS APPENDIX A THISTHI INCLUDESINCLUDE USING THE CORRECT LEVELSLEVEL OF

PERSONAL PROTECTIVE EQUIPMENT PPE THE SITE SAFETY OFFICER SITE

MANAGER WILL CONDUCT
DAILY SAFETY TAILGATE BRIEFING AND ENSURE

THAT ALL PERSONNEL PRESENT DURING FIELDWORK SIGN THE
DAILY TAILGATE

FORMS

GROUNDWATER SAMPLE COLLECTION

GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED FROM THE 13 EXISTING

MONITORING WELLSWELL AT THE SEATTLE ANGS THE DEPTH TO GROUNDWATER

IN EACH MONITORING WELL WILL BE MEASURED WITH AN ELECTRONIC WATER

LEVEL INDICATOR BEFORE ANY OF THE WELLSWELL ARE PURGED OR SAMPLED

MONITORING WELLSWELL WILL THEN BE PURGED AND SAMPLED USING NON
DEDICATED SUBMERSIBLE PUMP LOWFLOW SAMPLING METHODSMETHOD WILL BE

USED AS DESCRIBED IN THE FOLLOWING STANDARD OPERATING PROCEDURE

SOP
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SOP FOR LOWFLOW SAMPLING

1 ATTACH FRESH PIECE OF DISPOSABLE POLYETHYLENE OR EQUIVALENT

TUBING TO OUTLET OF DECONTAMINATED PUMP LOWER PUMP SLOWLY

INTO WELL TO MINIMIZE MIXING OF CASING WATER AND SUSPENSION OF

ANY SILT AT BOTTOM OF WELL PLACE PUMP NEAR THE MIDDLE OR

SLIGHTLY ABOVE THE MIDDLE OF THE SCREENED INTERVAL NOTE THESE

INITIAL STEPSSTEP ARE ONLY NECESSARY IF USING NONDEDICATED PUMP
OR IF INSTALLING DEDICATED PUMP PURGE AT 100 TO 500 MIMM
THE GOAL IS TO MINIMIZE DRAWDOWN IN THE WELL IDEALLY LESSLES THAN

10 CM DRAWDOWN

2 MONITOR PURGEWATER TEMPERATURE PH SPECIFIC CONDUCTANCE

DISSOLVED OXYGEN OXIDATIONREDUCTION REDOX POTENTIAL AND

TURBIDITY USING AN INLINE FLOW CELL ALSO TAKE DISCRETE TURBIDITY

MEASUREMENTSMEASUREMENT USING BENCHTOP TURBIDITY METER IF THISTHI IS

SPECIFIED IN THE APPROVED WORK PLAN TAKE READINGSREADING EVERY TO

MINUTES

3 STOP PURGING WHEN THE FOLLOWING PARAMETERSPARAMETER HAVE STABILIZED AS

DEFINED BELOW FOR THREE SUCCESSIVE READINGSREADING OR WHEN AT LEAST ONE

WELL CASING VOLUME HAS BEEN PURGED

TEMPERATURE

PH 01 UNITSUNIT

SPECIFIC
CONDUCTANCE 10 PERCENT

DISSOLVED OXYGEN OR TURBIDITY 10 PERCENT AND

FOR METALSINORGANICSMETALSINORGANIC SAMPLING WITH NO FIELD FILTERING

TURBIDITY 30 NTU

4 WHEN ONLY UNFILTERED SAMPLESSAMPLE WILL BE COLLECTED FOR

METALSINORGANICSMETALSINORGANIC ANALYSISANALYSI IF PARAMETERSPARAMETER DO NOT STABILIZE WITHIN

ONE CASING VOLUME OR TURBIDITY DOESDOE NOT FALL BELOW 30 NTU LET

THE WATER LEVEL IN THE WELL RECOVER OVERNIGHT BUT LESSLES THAN 24

HOURSHOUR BEFORE COLLECTING THE METALSINORGANICSMETALSINORGANIC SAMPLES

HOWEVER SAMPLESSAMPLE TO BE ANALYZED FOR ORGANICSORGANIC SHOULD BE

SAMPLED IMMEDIATELY FOLLOWING PURGING METALS INORGANICSINORGANIC

SAMPLESSAMPLE SHOULD BE COLLECTED THE NEXT DAY ACCORDING TO THE

PROCEDURE OUTLINED BELOW UNDER QUIESCENT SAMPLING OF LOW
YIELD WELLS
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5 AFTER WELLPURGING CRITERIA ARE SATISFIED DISCONNECT THE INLINE

FLOW CELL AND COLLECT SAMPLESSAMPLE AS USUAL VOCSVOC FIRST FOLLOWED BY

TPH SVOCSSVOC AND METALSINORGANICSMETALSINORGANIC SAMPLESSAMPLE AS APPLICABLE

6 IF REQUIRED BY THE WORK PLAN TAKE PHOTOGRAPH OF THE PURGE

WATER IN CLEAR GLASSGLAS CONTAINER AGAINST WHITE BACKGROUND

THE SAMPLING LOCATION SHOULD BE CLEARLY IDENTIFIED IN THE

PHOTOGRAPH

7 IF USING NONDEDICATED PUMP REMOVE PUMP FROM WELL

DISCARD DISPOSABLE TUBING AND DECONTAMINATE PUMP PER THE

WORK PLANANG PROTOCOL

TO MINIMIZE DELAYSDELAY IN FIELD PARAMETER STABILIZATION AND POTENTIAL

BIASBIA IN ANALYTICAL TESTING RESULTSRESULT ANY VENTSVENT OR OTHER POTENTIAL

SOURCESSOURCE OF AIR BUBBLESBUBBLE IN THE PUMP DISCHARGE TUBING OR INLINE FLOW

CELL SHOULD BE IDENTIFIED AND SEALED OFF OR OTHERWISE ISOLATED PRIOR

TO PURGING OR AS SOON AS POSSIBLE AFTER PURGING BEGINS

QUIESCENT SAMPLING OF LOWYIELD WELLSWELL

IF WELL YIELD IS SO LOW THAT CONTINUOUSCONTINUOU FLOW IS LOST DURING WELL

PURGING EVEN AT THE MINIMUM SUSTAINABLE PURGE RATE TURN THE

PUMP OFF AND ALLOW THE WELL TO RECOVER AS MUCH AS POSSIBLE BUT NOT

LONGER THAN 24 HOURS IF ONLY UNFILTERED SAMPLESSAMPLE WILL BE COLLECTED

FOR METALSINORGANICSMETALSINORGANIC ALLOW THE WELL TO RECOVER OVERNIGHT DO NOT

ATTEMPT TO MAXIMIZE PURGE VOLUME BY LOWERING THE PUMP TO THE

BOTTOM OF THE WELL AFTER THE WATER LEVEL IN THE WELL HAS RECOVERED

COLLECT THE REQUIRED SAMPLESSAMPLE WITH THE PUMP PLACED NEAR THE MIDDLE

OF THE SCREENED INTERVAL IF USING NONDEDICATED PUMP BE SURE TO

MINIMIZE DISTURBANCE OF THE WATER COLUMN BY LOWERING THE PUMP
SLOWLY INTO THE WELL

GROUNDWATER SAMPLESSAMPLE AT THE SEATTLE ANGSANG WILL BE COLLECTED DIRECTLY

FROM THE PUMP DISCHARGE TUBING AND ANALYZED FOR VOLATILE ORGANIC

COMPOUNDSCOMPOUND VOCSVOC USING USEPA METHOD 8260

SAMPLING SCHEDULE

THE CURRENT SCHEDULE FOR FIELD SAMPLING ACTIVITIESACTIVITIE DURING THE MAY
1999 GROUNDWATER SAMPLING EVENT AT THE SEATTLE ANGSANG IS AS

FOLLOWSFOLLOW
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1819 MAY 1999 MOBILIZE TO SITE MEASURE GROUNDWATER LEVELSLEVEL

COMPLETE GROUNDWATER SAMPLING

THISTHI SCHEDULE MAY BE ALTERED DUE TO STATION OPERATIONSOPERATION ANDOR

SAMPLING RATE

GROUNDWATER SAMPLE IDENTIFIERSIDENTIFIER

SAMPLE IDENTIFIERSIDENTIFIER FOR GROUNDWATER SAMPLESSAMPLE COLLECTED FROM THE

MONITORING WELLSWELL WILL INCLUDE THE MONITORING WELL IDENTIFIER THE

CALENDAR YEAR AND THE SEQUENTIAL SAMPLING EVENT WITHIN THAT YEAR
FOR EXAMPLE MWI992 REPRESENTSREPRESENT GROUNDWATER SAMPLE
COLLECTED FROM MONITORING WELL MWI DURING THE SECOND SAMPLING
EVENT OF 1999 THE MAY 1999 QUARTERLY SAMPLING EVENT WILL BE THE

SECOND GROUNDWATER SAMPLING EVENT IN 1999

ANALYTICAL PARAMETERSPARAMETER

ALL SOIL AND MONITORINGWELL GROUNDWATER SAMPLE ANALYSESANALYSE WILL BE

PERFORMED BY MULTICHEM ANALYTICAL SERVICESSERVICE MAS SAMPLESSAMPLE WILL

BE HAND DELIVERED TO MAS AT THE FOLLOWING ADDRESSADDRES

MAS
AFLN SAMPLE RECEIVING

560 NACHESNACHE AVENUE SOUTHWEST SUITE 101

RENTON WASHINGTON 980552200

PHONE 425 2288335

FAX 425 3631742

THE SAMPLESSAMPLE WILL BE ANALYZED FOR VOCSVOC BY USEPA METHOD 8260

ALL MONITORINGWELL GROUNDWATER SAMPLE ANALYSESANALYSE 100 PERCENT
WILL REQUIRE LEVEL IV CLPTYPE DATA PACKAGE DOCUMENTATION

QUALITY ASSURANCEQUALITY CONTROL QAQC SAMPLESSAMPLE

THE FOLLOWING QAQC SAMPLESSAMPLE WILL BE COLLECTED DURING RI

ACTIVITIESACTIVITIE AT THE SITE TRIP BLANKSBLANK FIELD DUPLICATESDUPLICATE EQUIPMENT RINSATE

BLANKSBLANK FIELD BLANKSBLANK AND MS MSD SAMPLES ONE TRIP BLANK WILL BE

SUBMITTED WITH EACH COOLER CONTAINING SAMPLESSAMPLE FOR VOC ANALYSISANALYSI AT

THE OFFSITE LABORATORY THE
TRIP BLANKSBLANK WILL BE ANALYZED FOR VOCSVOC

USING USEPA METHOD 8260 FIELD BLANKSBLANK EQUIPMENT RINSATE

KCSIIP4 41401



PAGE

BLANKSBLANK AND DUPLICATESDUPLICATE WILL BE ANALYZED FOR THE SAME PARAMETERSPARAMETER AS

THE PRIMARY SAMPLES

DUPLICATE SAMPLES ONE FIELD DUPLICATE WILL BE COLLECTED IN MAY
1999 THE SAMPLE IDENTIFIER FOR FIELD DUPLICATE WILL BE THE SAME AS

THE PRIMARY SAMPLE BUT FOLLOWED BY D THE COLLECTION TIMESTIME

RECORDED FOR THE FIELD DUPLICATESDUPLICATE SHOULD BE THE SAME AS THE

ASSOCIATED PRIMARY SAMPLE

THE DUPLICATE GROUNDWATER SAMPLE WILL BE COLLECTED AT THE

FOLLOWING LOCATION

MONITORING WELL MWSMW
EQUIPMENT RINSATE BLANKS ONE EQUIPMENT RINSATE BLANK WILL BE

COLLECTED IN MAY 1999 THE EQUIPMENT RINSATE BLANK WILL BE

COLLECTED FROM THE FINAL ASTM TYPE II WATER RINSE OF THE SAMPLING

EQUIPMENT AFTER DECONTAMINATION THE SAMPLE IDENTIFIER FOR THE

RINSATE BLANK WILL BE THE SAME AS THE SAMPLE IDENTIFIER USED FOR THE

SAMPLE COLLECTED BEFORE THE BLANK WAS PREPARED FOLLOWED BY AN

THE EQUIPMENT RINSATE BLANK SAMPLE WILL BE COLLECTED AT THE

FOLLOWING LOCATION

MONITORING WELL MW4

FIELD BLANKS ONE TAP WATER FIELD BLANK AND ONE ASTM TYPE II

WATER FIELD BLANK WILL BE COLLECTED IN MAY 1999 SAMPLE IDENTIFIERSIDENTIFIER

FOR FIELD BLANKSBLANK WILL BE THE IDENTIFIER USED FOR THE SAMPLING LOCATION

AT WHICH THE BLANK WAS PREPARED FOLLOWED BY AN FT FOR TAP

WATER OR FA FOR ASTM TYPE TI WATER

THE TWO FIELD BLANKSBLANK WILL BE COLLECTED AT THE FOLLOWING LOCATION

MONITORING WELL MW4 OR MW8

MSMSD ONE MSMSD WILL BE DESIGNATED TO BE PERFORMED ON

THE GROUNDWATER SAMPLE COLLECTED FROM THE FOLLOWING LOCATION

MONITORING WELL MW4 OR MW8

EXTRA SAMPLE VOLUMESVOLUME NEED TO BE COLLECTED FOR MSMSD ANALYSESANALYSE
FOR EACH TYPE OF ANALYSISANALYSI PERFORMED VOC ANALYSISANALYSI TYPICALLY

REQUIRESREQUIRE TRIPLE SAMPLE VOLUME WHILE OTHER ANALYSESANALYSE REQUIRE DOUBLE
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VOLUME CONFIRM REQUIRED MSMSD SAMPLE VOLUMESVOLUME WITH THE

LABORATORY PRIOR TO SAMPLE COLLECTION MSMSDDESIGNATED

SAMPLESSAMPLE SHOULD BE INDICATED ON THE CHAINOFCUSTODY FORM AT

LEAST ONE MSMSD SAMPLE IS REQUIRED FOR EACH MATRIX IN EACH

SAMPLE BATCH DESIGNATED FOR LEVEL IV CLPTYPE LABORATORY DATA

REPORTING

TRIP BLANKS TRIP BLANKSBLANK WILL BE COLLECTED AT THE FREQUENCY OF ONE

PER COOLER CONTAINING SAMPLESSAMPLE DESIGNATED FOR VOC ANALYSISANALYSI AT THE

OFFSITE LABORATORY SAMPLE IDENTIFIERSIDENTIFIER FOR TRIP BLANKSBLANK ARE AS FOLLOWSFOLLOW

TBDATE FOR EXAMPLE TB0224991 AND TB0224992 REPRESENT

THE TRIP BLANKSBLANK SUBMITTED WITH THE FIRST AND SECOND COOLERSCOOLER

RESPECTIVELY CONTAINING SAMPLESSAMPLE COLLECTED ON 24 MAY 1999

DECONTAMINATION

NONDISPOSABLE MONITORING AND SAMPLING EQUIPMENT WILL BE

DECONTAMINATED BEFORE AND AFTER USE AT EACH MONITORING WELL THE

ELECTRONIC WATER LEVEL INDICATOR AND THE SUBMERSIBLE PUMP HOUSING
WILL BE WASHED WITH MIXTURE OF TAP WATER AND LABORATORYGRADE

DETERGENT EG LIQUINOX OR ALCONOX FOLLOWED BY RINSE WITH

ASTM TYPE II REAGENTGRADE WATER AND FINAL ISOPROPANOL SPRAY

RINSE THE SUBMERSIBLE PUMP INTERNALSINTERNAL AND ANY NONDISPOSABLE

TUBING WILL BE DECONTAMINATED BY PUMPING AN AQUEOUSAQUEOU ALCONOX OR

LIQUINOX SOLUTION FOLLOWED BY ASTM TYPE II WATER THROUGH THE

PUMP AND TUBING THE ASTM TYPE II WATER WILL BE PRODUCED ON

SITE FROM TAP WATER USING PORTABLE WATER FILTRATION SYSTEM
DECONTAMINATED EQUIPMENT WILL BE EITHER WRAPPED IN ALUMINUM

FOIL OR POSITIONED TO PRECLUDE INADVERTENT CONTAMINATION PRIOR TO

REUSE DECONTAMINATION WATER WILL BE CONTAINED IN 55GALLON
DRUMS

WORK PLAN SAMPLING SUMMARY

THE GROUNDWATER SAMPLING PROGRAM IS SUMMARIZED IN SECTION 60
OF THE PHASE II RIFSRIF WORK PLAN

DEVIATIONSDEVIATION CLARIFICATIONSCLARIFICATION FROM THE WORK PLAN

THE QAQC SAMPLE NAMING CONVENTION IE SAMPLE IDENTIFIERSIDENTIFIER

SPECIFIED IN THISTHI MEMORANDUM DIFFERSDIFFER FROM THE CONVENTION

DESCRIBED IN THE WORK PLAN ALSO ISOPROPANOL WILL BE USED FOR THE
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FINAL DECONTAMINATION SPRAY RINSE INSTEAD OF METHANOL BOTH OF

THESE DEVIATIONSDEVIATION HAVE BEEN APPROVED BY THE ANG PROJECT MANAGER

ALAN KLAVANS NO OTHER DEVIATIONSDEVIATION FROM THE WORK PLAN ARE

ANTICIPATED DURING THE MAY 1999 SAMPLING EVENT

DAILY REPORTING

SUMMARY OF EACH DAYSDAY FIELD ACTIVITIESACTIVITIE INCLUDING COPIESCOPIE OF CHAIN

OFCUSTODY FORMSFORM AND FIELD NOTESNOTE WILL BE PREPARED BY THE ERM SITE

MANAGER AND WILL BE DELIVERED TO THE ERM
PROJECT MANAGER UPON

COMPLETION OF EACH SAMPLING EVENT

REQUIRED EQUIPMENT AND MATERIALSMATERIAL

EQUIPMENT AND MATERIALSMATERIAL TO BE TRANSPORTED TO THE SITE BY THE FIELD

SAMPLING TEAM INCLUDE

FIRST AID KIT

EYE WASH KIT

FIRE EXTINGUISHER

PPE HARD HATSHAT SAFETY GLASSESGLASSE TRAFFIC VESTSVEST ETC

COPY OF FINAL PHASE II RIFSRIF WORK PLAN JULY 1998

COPY OF SITEWIDE SAFETY AND HEALTH PLAN APPENDIX OF WORK

PLAN

BOUND FIELD BOOK CONTAINING APPROPRIATE MONITORING SAMPLING
AND HEALTH SAFETY FORMSFORM AND DOCUMENTATION INCLUDING FIT

LETTERSLETTER AND TRAINING CERTIFICATESCERTIFICATE

CALIBRATION FORMSFORM

CHAINOFCUSTODY FORMSFORM

WEATHERPROOF BOUND FIELD NOTEBOOKSNOTEBOOK

WEATHERPROOF PENSPEN
PHOTOIONIZATION DETECTOR PID WITH ISOBUTYLENE CALIBRATION GAS
SUBMERSIBLE PUMP AND CONTROLLER

SUBMERSIBLE PUMP HOSE ANDOR DISPOSABLE TUBING

BACKUP SUBMERSIBLE PUMP AND CONTROLLER

DISPOSABLE BAILERSBAILER

WATER QUALITY METER WITH INLINE FLOW CELL

ELECTRONIC WATER LEVEL INDICATOR

SAMPLE BOTTLESBOTTLE AND LABELSLABEL

DRUM LABELSLABEL

COOLERSCOOLER

RESEALABLE PLASTIC BAGSBAG
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PAGE

ASTM TYPE II REAGENTGRADE WATER SYSTEM

DECONTAMINATION BUCKETSBUCKET AND SCRUB BRUSHESBRUSHE

ALCONOX OR LIQUINOX

ISOPROPANOL

SPRAY BOTTLESBOTTLE ANDOR TANK

PLASTIC SHEETING

NITRILE GLOVESGLOVE
ALUMINUM FOIL

PAPER TOWELSTOWEL

TOOL KIT

CAMERA AND FILM

ICE
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TECHNICAL MEMORANDUM

TO ROB LEET SCOTT MIYAMOTO

FROM DON WYLL

SUBJECT PHASE II REMEDIAL INVESTIGATION FIELD MEMORANDUM

NOVEMBER 1998 GROUNDWATER SAMPLING

SEATTLE ANGSANG SEATTLE WASHINGTON

DATE NOVEMBER 1998

THISTHI DOCUMENT OUTLINESOUTLINE THE DETAILSDETAIL OF QUARTERLY GROUNDWATER SAMPLING TO BE

COMPLETED DURING THE PHASE II REMEDIAL
INVESTIGATION RI AT THE SEATTLE AIR

NATIONAL GUARD STATION ANGSANG LOCATED IN SEATTLE WASHINGTON IN NOVEMBER

1998 GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED FROM THE 13
EXISTING

WELLSWELL AT THE

SITE THE LOCATIONSLOCATION OF THE MONITORING WELLSWELL ARE SHOWN ON THE ATTACHED FIGURE

HEALTH AND SAFETY REQUIREMENTSREQUIREMENT

ALL SITE PERSONNEL ARE TO BE FAMILIAR WITH AND MUST FOLLOW THE SITEWIDE
SAFETY

AND HEALTH PLAN WHICH IS INCLUDED IN THE WORK PLAN AS APPENDIX A THISTHI

INCLUDESINCLUDE USING THE CORRECT LEVELSLEVEL OF PERSONAL PROTECTIVE EQUIPMENT PPE THE

SITE SAFETY OFFICER SITE MANAGER WILL CONDUCT DAILY SAFETY TAILGATE BRIEFING

AND ENSURE THAT ALL PERSONNEL PRESENT DURING FIELDWORK SIGN THE DAILY TAILGATE

FORMS

GROUNDWATER SAMPLING

IN NOVEMBER 1998 GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED FROM THE 13

MONITORING WELLSWELL AT THE SEATTLE ANGS THE WATER LEVEL IN EACH WELL WILL BE

MEASURED PRIOR TO BEGINNING SAMPLING ACTIVITIES MONITORING WELLSWELL WILL BE

PURGED AND SAMPLED USING NONDEDICATED SUBMERSIBLE PUMP LOWFLOW

PURGING PROCEDURESPROCEDURE PUMPING RATE OF LESSLES THAN LITER PER MINUTE WILL BE

USED AT ALL WELLS PRIOR TO SAMPLE COLLECTION MONITORING WELL PURGING WILL

CONTINUE UNTIL AT LEAST THREE WELL CASING VOLUMESVOLUME HAVE BEEN EVACUATED OR THE

GROUNDWATER TEMPERATURE HAS STABILIZED TO WITHIN 1C PH HAS STABILIZED TO

WITHIN 01 UNITSUNIT AND SPECIFIC CONDUCTANCE HAS STABILIZED TO WITHIN 10
PERCENT IF THE MONITORING WELL PURGESPURGE DRY THE WELL WILL BE PURGED

KCSIIP4 41406



COMPLETELY ONCE AND ALLOWED TO RECOVER OVER PERIOD OF NOT MORE THAN 18

HOURSHOUR PRIOR TO SAMPLING GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED
DIRECTLY

FROM THE PUMP DISCHARGE TUBING AND ANALYZED FOR VOLATILE ORGANIC

COMPOUNDSCOMPOUND VOCSVOC BY US ENVIRONMENTAL PROTECTION AGENCY USEPA
METHOD 8260

SAMPLING SCHEDULE

THE CURRENT SCHEDULE FOR FIELD SAMPLING ACTIVITIESACTIVITIE DURING THE NOVEMBER 1998

MOBILIZATION OF THE SEATTLE ANGSANG PHASE II RI IS AS FOLLOWSFOLLOW

2325 NOVEMBER 1998 MOBILIZE TO SITE MEASURE WATER LEVELSLEVEL COMPLETE

GROUNDWATER SAMPLING

THISTHI SCHEDULE MAY BE ALTERED DUE TO STATION OPERATIONSOPERATION ANDOR SAMPLING RATE

GROUNDWATER SAMPLE IDENTIFIERSIDENTIFIER

SAMPLE IDENTIFIERSIDENTIFIER FOR GROUNDWATER SAMPLESSAMPLE COLLECTED FROM MONITORING WELLSWELL

WILL INCLUDE THE MONITORING WELL IDENTIFIER THE CALENDAR YEAR AND THE

SEQUENTIAL SAMPLING EVENT WITHIN THAT YEAR FOR EXAMPLE
MW1982 REPRESENTSREPRESENT GROUNDWATER SAMPLE COLLECTED FROM MONITORING

WELL MWI DURING THE SECOND SAMPLING EVENT OF 1998 THE NOVEMBER 1998

QUARTERLY SAMPLING EVENT WILL BE THE SECOND GROUNDWATER SAMPLING EVENT IN

1998

ANALYTICAL PARAMETERSPARAMETER

ALL GROUNDWATER SAMPLE ANALYSESANALYSE WILL BE PERFORMED BY MULTICHEM

ANALYTICAL SERVICESSERVICE MAS SAMPLESSAMPLE WILL BE HAND DELIVERED TO MAS AT THE

FOLLOWING ADDRESSADDRES

MAS
ATTN SAMPLE RECEIVING

560 NACHESNACHE AVENUE SOUTHWEST SUITE 101

RENTON WASHINGTON 980552200

PHONE 425 2288335

FAX 425 3631742

LEVEL IV CLPTYPE DATA PACKAGE WILL BE REQUESTED FROM MAS FOR ALL

GROUNDWATER SAMPLE ANALYSESANALYSE 100 PERCENT LEVEL IV REPORTING

SEATTLE ANGSANG PHASE II RI NOVEMBER 1998 FIELD MEMO PAGE
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FINAL

APPENDIX

BOREHOLE LOGSLOG AND WELL
CONSTRUCTION DIA GRAMSGRAM
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9151 THAECMSE BOREHOLE LOG SITE TDGP235ITEL3O

ERM 5IE WA 985
425 4628991 PAGE OF

PROJECT NUMBER 605131 GROUND SURFACE ELEVATION 1509

PROJECT
NAME SEATTLE AIR NOTIONAL GUARD COORDINATE 553026

LOCATION SEATTLE WA COORDINATE 556869

CONTRACTOR TEC TOTAL DEPTH 100

DRILLING METHOD DIRECT PUSH BOREHOLE DIA 2OOIN

LOGGED BY 0 WYIL STATIC WATER LEVEL 800

DATESDATE 081398

Y
DESCRIPTIONSOIL CLASSIFICATION

A
C5 LI

ML 0002 ASPHALTIC CONCRETE

02275 BROWN SILT WITH FINE SAND MOIST STIFF

275575 CRODESCRODE TO SILTY FINE SAND MOIST DENSE

SP 575 GRADESGRADE TO MEDIUM TO FINE SAND WITH TRACE SILT MOIST

BECOMESBECOME WET AT 80 FEET

10

BORING COMPLETED AT 110 FEET BGS

15

20
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LM
915 LIWIMINUBSE

BOREHOLE LOG SITE ID GP24
ERM 6EEUE WA 96005

4254528591 PAGE OF

PROJECT NUMBER 605131

PROJECT NAME SEATTLE AIR NOTIONAL GUARD

LOCATION SEATTLE WA

CONTRACTOR CASCADE DRILLING

DRILLING
METHOD DIRECT PUSH

LOGGED BY 0
WYLL

COORDINATE

COORDINATE

TOTAL DEPTH 1100

BOREHOLE DIA 20GM

STATIC WATER LEVEI 850

DATESDATE 081398

0002 ASPHOLTIC CONCRETE
0235 BLACKGRAY SILT WITH FINE SAND MOIST STIFF

BECOMESBECOME BROWN

35 GRAY FINE SAND WITH TRACE SILT

GRADESGRADE TO FINEMEDIUM SAND MOIST DENSE

SILTY SAND LENSE

GROUNDWATER ENCOUNTERED AT 80 FEET

BECOMESBECOME WET AT 85 FEET

BORING COMPLETED AT 110 FEET

SOIL CLASSIFICATION

00

05

00
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ERM
915 1L8THAVUESE

BOREHOLE LOG SITE LDGP25
E085UE WA 98008

42546285W
PAGE OF

PROJECT NUMBER 605131

PROJECT
NAME SEATTLE

LOCATION SEATTLE WA

CONTRACTOR TED

DRILLING
METHOD DIRECT PUSH

LOGGED BY D WYLL

DATESDATE 081398

GROUND SURFACE ELEVATION 1507

COORDINATE 551271

COORDINATE 556088

TOTAL DEPTH 1100

BOREHOLE DIA 2OOIN

STATIC WOTER LEVEL 850

DESCRIPTIONSOIL CLASSIFICATION

Q002 ASPHALTIC CONCRETE

0230 BROWNGRAY SILT WITH FINE SAND MOIST STIFF

GROYBROWN FINE SAND WITH TRACE SILT MOIST DENSE

GRADESGRADE TO FINEMEDIUM SAND MOIST DENSE

BECOMESBECOME WET OT 825 FEET

BORING COMPLETED AT 110 FEET

AIR NOTIONAL GUARD

30

08
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51I8THAE
BOREHOLE LOG SITE ID GP26

425 4628591 PAGE OF

PROJECT NUMBER 605131 GROUND SURFACE ELEVATION 1446

PROJECT
NAME SEATTLE AIR NATIONAL GUARD COORDINATE 567018

LOCATION SEATTLE WA COORDINATE 534033

CONTRACTOR LEG TOTAL DEPTH 100

DRILLING METHOD DIRECT PUSH BOREHOLE DIA 2OOIN

LOGGED BY D LL STATIC WATER LEVEL 800

DOTESDOTE 081398

C

A DESCRIPTIONSOIL CLASSIFICATION

0
CL 9

CN CO

ML 0002 ASPHOLTIC CONCRETE

0235 BROWNGRAY SILT WITH FINE SAND MOIST STIFF

00

SP 35 GRAY FINE SAND WITH TRACE SFLT MOIST DENSE

10

BROWN FINE TO MEDIUM SAND

21 BECOMESBECOME WET AT 80 FEET

GROUND WATER ENCOUNTERED AT 80 FEET

10
10

BORING COMPLETED AT 10 FEET

15

20
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G15 18S AENT SE

BOREHOLE LOG SITE IDCP27
SUTEL3O

BEVUEWA986
425 4628591 PAGE OF

PROJECT NUMBER 605131 GROUND SURFACE ELEVATION 1505

PROJECT NAME SEATTLE AIR NATIONAL GUARD COORDINATE 570431

LOCATION SEATTLE WA COORDINATE 543426

CONTRACTOR TEC TOTAL DEPTH 100

DRILLING
METHOD DIRECT PUSH BOREHOLE DIA 2DOIN

LOGGED BY D WYLL STATIC WATER LEVEL 800

DOTESDOTE 081398V
DESCRIPTIONSAIL CLASSIFICATION

11A

ML 0002 ASPHALTIC CONCRETE

0235 BROWNGRAY SILT WITH FINE SAND OCCASIONAL GRAVEL MOIST STIFF

00

SP 35 GRAY FINE SAND WITH TRACE SILT MOIST DENSE

5

BECOMESBECOME FINE TO MEDIUM SAND

13

BECOMESBECOME WET AT 80 FEEL

10

BORING COMPLETED AT 110 FEET

15

20
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GLSLLSEIMWUESE BOREHOLE LOG SITE ID CP28
ERM WA 95025

4254628591 PAGE OF

PROJECT
NUMBER 605131

PROJECT
NAME SEATTLE AIR

LOCATION SEATTLE WA

CONTRACTOR LEG

DRILLING
METHOD DIRECT PUSH

LOGGED BY WYLL

DOTESDOTE 081398

NATIONAL GUARD

GROUND SURFACE ELEVATION 1491

COORDINATE 565602

COORDINATE 541269

TOTAL DEPTH 1100

BOREHOLE DIA 2OOIR

STATIC WATER LEVEL 700

GRAY FINE TO MEDIUM SAND WITH TRACE SILT MOIST TO WET

BECOMESBECOME WET AT 70 FEET

DESCRIPTIONSOIL CLASSIFICATION

00

00

UUU
ASPFLOLTIC

LONCRELE

0235 BROWNBLOCK SILT WITH FINE SAND TRACE GRAVEL MOIST MEDIUM STIFF

35 GRAY FINE SAND WITH TRACE SILT MOIST DENSE

00

00

BORING COMPLETED AT 110 FEET OGS

20
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BOREHOLE LOG SITE ID GP29SUITOL3O

RM BE0J6 WA 885
PAGE OF425 4828591

PROJECT NUMBER 605131

PROJECT NAME SEATTLE AIR NOTIONAL GUARD

LOCATION SEATTLE WA

CONTRACTOR ICC

DRILFLNG METHOD DIRECT PUSH

LOGGED BY 0 WYLL

DOTESDOTE 081398

15

20

GROUND SURFACE ELEVATION 1488

COORDINATE 558665

COORDINATE 526370

TOTAL DEPTH 1100

BOREHOLE DIA 2DOIN

STATIC WATER LEVEL 900

SOIL CLASSIFICATION

0002 ASPHALTIC CONCRETE

O244 BLACKGRAY SILT WITH FINE SAND MOIST STIFF

4455 BROWNGRAY SFLTY FNE SAND MOIST DENSE

GRAY FINE SAND WITH TRACE SILT MOIST DENSE

BECOMESBECOME WET AT 90 FEET

BORING COMPLETED AT 11 0 FEET BGS

10

00

65

10

1T
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9II8THAWE

BOREHOLE LOG SITE LDCPO
4254628591 PAGE OF

PROJECT
NUMBER 605131 GROUND SURFACE ELEVATION 1468

PROJECT
NAME SEATTLE AIR NATIONAL GUARD COORDINATE 552951

LOCATION SEATTLE WA COORDINATE 55425

CONTRACTOR LEG TOTAL DEPTH 1100

DRILLING
METHOD DIRECT PUSH BOREHOLE DIA 20DM

LOGGED BY D WYLL STATIC WATER LEVEL 850

DOTESDOTE 081398

J
DESCRIPTIONSOIL CLOSSIUICATION

FT C
CN

ML 0002 ASPHALTIC CONCRETE

0235 BROWNGROY SILT WITH FINE SAND MOIST STIFF

06

SP 35 CRAY BROWN FINE SAND WITH TRACE SILT MOIST DENSE

5

00

05 BECOMESBECOME WET AT 85 FEET

8ORRIG COMPLETED AT 10 FEET

15

20
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915118ANSE

BOREHOLE LOG SITE CP31
ER1 BDEUEWA9BOO5

PAGE OF42 462591

PROJECT
NUMBER 605131

PROJECT NAME SEATTLE AIR NATIONAL GUARD

LOCATION SEATTLE WA

CONTRACTOR LEG

DRILLING METHOD DIRECT PUSH

LOGGED BY 0 WYLL

DOTESDOTE 081398

GROUND SURFACE ELEVATION 1430

COORDINATE 550561

COORDINATE 531367

TOTAL DEPTH 1100

BOREHOLE DIA 2OOIN

STATIC WATER LEVEL 850

SOIL CLASSIFICATION

20

ASPHALTIC CONCRETE

BROWNGRAY SILTY FINE SAND MOIST DENSE

GRADESGRADE TO BROWN SILT WITH FINE SAND MOIST STIFF

FINE SAND WITH TRACE SILT MOIST DENSE

BECOMESBECOME WET AT 85 FEET

BROWNGRAY SILTY FINE SAND WET DENSE

BORING COMPLETED AT 110 FEET

A

0002
02225

22535

3588

05

0
SM 88
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51LSE BOREHOLE LOG SITE ID CP32

425 4626591 AGE

PROJECT
NUMBER 605131 GROUND SURFACE ELEVATION 1424

PROJECT
NAME SEATTLE AIR NOTIONAL GUARD COORDINATE 549433

LOCATION SEATTLE WA COORDINATE 542385

CONTRACTOR TED TOTAL DEPTH 00

DRILLING
METHOD DIRECT PUSH BOREHOLE DIA 2OOIN

LOGGED BY 0
WYLL STATIC WATER LEVEL 750

DOTESDOTE 081398

C
DESCRIPTIONSOD CLASSIFICATION

9
CL

ML 0002 ASPHOLTIC CONCRETE

023C BLOCKBROWN SILT WITH FINE SAND MOIST STIFF

06

SP 30 GRAY FINE SAND WITH TROCE SILT MOIST DENSE

00

GRADESGRADE TO MEDIUM SAND

17 BECOMESBECOME WET AT 75 FEET

10

BORING COMPLETED AT 10 FEET

15

20
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EM915L18IAVERSE

SJ13O

ERM 8JCWA96CO5
BOREHOLE LOG SITE ID GP33

4254628591 PAGE OF

PROJECT
NUMBER 605131 GROUND SURFACE ELEVATION 1334

PROJECT NAME SEATTLE AIR NATIONAL GUARD COORDINATE 522456

LOCATION SEATTLE WA COORDINATE 51 1788

CONTRACTOR TEC TOTAL DEPTH 900

DRILLING
METHOD DIRECT PUSH BOREHOLE DIE 20CM

LOGGED BY 0 WYLL
STATIC WATER LEVEL 600

DOTESDOTE 081298

A

C

DESCRIPTIONSOIL CLASSIFICATION0
A 9

C

R ML OO02 ASPRIOLTIC CONCRETE

0230 GRAY BROWN SILT WITH FINE SAND MOIST STIFF

00

SPSM 3040 GRAY FINE SAND WITH SILT GRADESGRADE TO FINE SAND WITH TRACE SILT

00 MOIST DENSE

4O9O GRAY FINE TO MEDIUM SAND WITH TRACE SILT MOIST DENSE

5

00

BECOMESBECOME WET AT 80 FEET

BORING COMPLETED AT 90 FEET BGS

10

15

20
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915 118TAENISE BOREHOLE LOG SITE ID CP34ITEL3O

ERM 8OWA98OC6
42 4528591 PAGE OF

PROJECT NUMBER 605131

PROJECT
NAME SEATTLE AIR NOTIONAL GUARD

LOCATION SEATTLE WA

CONTRACTOR LEG

DRILLING METHOD DIRECT PUSH

LOGGED BY 0
WYII

DATESDATE 081298

15

20

GROUND SURFACE ELEVATION 1243

COORDINATE 509097

COORDINATE 524639

TOTAL DEPTH 1000

BOREHOLE DIO 2OOIN

STATIC WATER LEVEL 600

TIONSOII CLASSIFICATION

0002 ASPHALTIC CONCRETE

0255 BLACK SILT WITH FINE SAND MOIST STIFF

GRAY BROWN SILT WITH TRACE SAND MOIST DENSE

5570 GRAY BROWN SILTY FINE SAND WET DENSE

70100 VERY FINE SANJO WITH SILT WET DENSE

BORING COMPLETED AT 10 FEET BCS
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9111681A85QLSE

BM BEWA98OO6
BOREHOLE LOG SITE ID GP35

ITEL3C

4254628591 PAGE AT

PROJECT NUMBER 605131 GROUND SURFACE ELEVATION 1278

PROJECT NAME SEATTLE AIR NATIONAL GUARD COORDINATE 512291

LOCATION SEATTLE WA COORDINATE 523497

CONTRACTOR TEG TOTAL DEPTH 950

DRILLING
METHOD DIRECT PUSH BOREHOLE DIO 20DM

LOGGED BY 0 WYLI
STATIC WATER LEVEL 700

DATESDATE 081298

II

DESCRIPTIONSOIL CLASSIFICATION
IFA

CFL A

ML 0002 ASPHOLTIC CONCRETE

02225 BLOCKGROY SILT WITH FINE SAND MOIST

00

SFSM 22570 BLACK FINE SAND WITH SILT MOIST DENSE

00 GRAY BROWN FINE TO MEDIUM SAND WITH SILT MOIST DENSE

5

ML 70 BROWN GRAY SILT WITH FINE SAND WET DENSE

10 BORING COMPLETED AT 95 FEET

15

20
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91518TALSE BOREHOLE LOG SITE LDGP36
SUFT9130

ERM 8EFLEY WA 98005

425462891 PAGE OF

PROJECT NUMBER 605131

PROJECT
NAME SEATTLE AIR NATIONAL GUARD

LOCATION SEATTLE WA

CONTRACTOR LEG

DRILLING METHOD DIRECT PUSH

LOGGED BY 0
WYIL

DATESDATE 081298

GROUND SURFACE ELEVATION 1256

COORDINATE 511569

COORDINATE 516889

TOTAL DEPTH 950

BOREHOLE DIA 20GM

STATIC WATER LEVEL 700

0O02 ASPHOLTIC CONCRETE

0230 BLOCKGRAY SILT WITH NO SAND

BROWN GRAY SILT WITH FINE SAND MOIST STIFF

30575 GROY BROWN FINE SAND WITH SILT MOIST DENSE

GRAY SILT WITH TRACE FINE SAND WET STIFF

BORING COMPLETED AT 95 FEET BCS

JSOIL CLASSIFICATION

ML

29

00

00

00
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LM
BOREHOLE LOG STC ID GP37S13O

R4 BWA98CO5
42E1 4628591 PAGE OF

AIR NATIONAL GUARD

GROUND SURFACE ELEVATION 1277

COORDINATE 512439

COORDINATE 510041

TOTAL DEPTH 950

BOREHOLE DIA 20GM

STATIC WATER LEVEL 700

OOUL ASPHOLTIC CONCRETE

0230 GRAYBROWN FINE SAND WITH SILT TRACE GROVEL MOIST DENSE

LENSESLENSE OF SILT

3076 BROWN GREY FINE TO MEDIUM SAND WITH TRACE SILT MOIST DENSE

SILT LENSES

SAND BECOMESBECOME FINER

GROUND WATER ENCOUNTERED AT 65 FEET

BROWN SILT WITH FINE SAND WET STIFF

BORING COMPLETED AT 95 FEET 965

PROJECT
NUMBER 605131

PROJECT NAME SEATTLE

LOCATION SEATTLE WA

CONTRACTOR TEC

DRILLING METHOD DIRECT PUSH

LOGGED BY D WYLL

DATESDATE 081298

SOIL CLASSIFICATION

SP

00

00

00 78ML
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EHM
915118TAENUESE

BOREHOLE LOG SITE ID GP38

LRM EOIE WA 98005

PAGE OF

PROJECT
NUMBER 605131

PROJECT NAME SEATTLE AIR NATIONAL GUARD

LOCATION SEATTLE WA

CONTRACTOR LEG

DRILLING METHOD DIRECT PUSH

LOGGED BY D WYLL

DATESDATE 061298

GROUND SURFACE ELEVATION 1246

COORDINATE 506735

COORDINATE 513594

TOTAL DEPTH 950

BOREHOLE DIA 2OOIN

STATIC WATER LEVEL 600

0OD2 ASPHOLTIC CONCRETE

0225 BROWNGRAY SILTY
FINE SAND MOIST DENSE

BROWNGRAY SILT WITH FINE SAND MOIST STIFF

BROWN FINE SAND WITH SILT WET DENSE

GROUND WATER ENCOUNTERED AT 65 FEET

BORING COMPLETED AT 95 FEET

BORING ABANDONED WITH BENTONITE CHIPSCHIP HYDROTED

SOIL CLASSIFICATION

10

00

2540

40
00

00
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0002 ASPHALTIC CONCRETE

0265 BROWNGRAY FINE SAND WITH SILT MOIST DENSE

9118AWQUESE
SJTEL3O

ERM 8WA95GO5 BOREHOLE LOG SITE ID GP39

WI PAGE OF

PROJECT NUMBER 605131 GROUND SURFACE ELEVATION 1198

PROJECT NAME SEATTLE AIR NOTIONAL GUARD COORDINATE 504686

LOCATION SEATTLE WA COORDINATE 523115

CONTRACTOR LEG TOTAL DEPTH 950

DRILLING METHOD DIRECT PUSH BOREHOLE DIA 20DM

LOGGED BY D WYLL STATIC WATER LEVEL 700

DOTESDOTE 081298

0

CC C
DESCRIPTIONSOIL CLASSIFICATION0

C5 A

SM

ML

20

00

TO

10

65

5

10

15

20

BROWNGRAY FLNE TO MEDIUM SAND WITH SILT MOIST TO WET

MEDIUM DENSE

CRAY FINE SAND WITH SILT OCCASIONAL GRAVEL WET DENSE

GRAY SILT WITH FINE SAND WET STIFF

BORING COMPLETED AT 90 FEET

GROUND WATER SOMPE OBTAINED
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9TH1L88NUESE BOREHOLE LOG SITE ID CP40

4254628591 PAGE OF

PROJECT
NUMBER 605131 GROUND SURFACE ELEVATION 1143

PROJECT
NAME SEATTLE AIR NOTIONAL GUARD COORDINATE 499369

LOCATION SEATTLE WA COORDINATE 523948

CONTRACTOR TEG TOTAL DEPTH 950

DRILLING
METHOD DIRECT PUSH BOREHOLE DIC 20DM

LOGGED BY D
WYLL

STATIC WATER LEVEL 650

DATESDATE 081298

DESCNPTIONSOIL CLASSIFICATION

ML 0002 ASPHALTIC CONCRETE

0235 GRAYBROWN FINE TO MEDIUM SAND WITH SILT MOIST DENSE

05 INTERBEDDED SILT LENSES

J GRAYBROWN SILT WITH FINE SAND MOIST

SPSM 05
35625 BROWNGRAY FINE SAND WITH SILT MOIST WET

00

GROUND WATER ENCOUNTERED AT 65 FEET

SP 625 FINE TO MEDIUM SAND WITH OCCASIONAL GRAVEL AND TRACE SILT

WET DENSE

00

BORING COMPLETED AT 95 FEET BCS

15

20
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915 1189IAER SE BOREHOLE LOG SITE ID GP41
ERM BEWA98OCE

425 4628591 PAGE OF

PROJECT
NUMBER 605131

PROJECT NAME SEATTLE AIR NATIONAL GUARD

LOCATION SEATTLE WA

CONTRACTOR TEC

DRILLING METHOD DIRECT PUSH

LOGGED BY D WYLL

DOTESDOTE 081298

GROUND SURFACE ELEVATION 1212

COORDINATE 498682

COORDINATE 512867

TOTAL DEPTH 950

BOREHOLE DIE 2OOIN

STATIC WATER LEVEL 600

5562 BROWN GRAY SILT WITH FINE SAND MOIST TO WET DENSE

6295 GRAY BROWN SILTY FINE SAND WET DENSE

BORING COMPLETE AT 95 FEET BGS

GROUND WATER SAMPLE OBTAINED

BORING ABANDONED WITH HYDROTED BENTONITE CHIPS

SOIL CLASSIFICATION

ASPHALTIC CONCRETE

BROWN GRAY SILTY FINE

GRAY FINE SAND WITH

0002

00
0220
2055

10

00

00

ML

SM

SAND MOIST DENSE

SILT MOIST DENSE

1
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915L1ARSF BOREHOLE LOG SITE IDCP42A13O
EEIET WA 98O5

425 48591 PAGE OF

PROJECT NUMBER 605131 GROUND SURFACE ELEVATION 1297

PROJECT NAME SEATTLE AIR NATIONAL GUARD COORDINATE 504889

LOCATION SEATTLE WA COORDINATE 505805

CONTRACTOR LEG TOTAL DEPTH 950

DRILLING
METHOD DIRECT PUSH BOREHOLE DIO 2OOIN

LOGGED BY D
WYLL

STATIC WATER LEVEL 600

DATESDATE 081298

4

DESCRIPTIONSOIL CLASSIFICATIONA
C

C

ML 0002 ASPHALTIC CONCRETE

0220 GRAY BROWN SILT WITH FINE SAND MOIST STIFF

SPSM
00 2055 GRAY BROWN FINE TO MEDIUM SAND WITH SILT MOIST DENSE

10

5
00

5570 GRAY BROWN SILTY FINE SAND WET DENSE

00

7095 GRAY BROWN MEDIUM SAND WITH TRACE SILT WET DENSE

10 BORING COMPLETED AT 95 FEET BGS

BORING ABANDONED WITH HYDRATED BENTONITE CHIPS

15

20

KCSIIP4 41428



BOREHOLE LOG SITE

DI4 130

VA N006ERM 452U1 PAGE OF

PROJECT NUMBER 605131

PROJECT NAME SEATTLE AIR NATIONAL GUARD

LOCATION SEATTLE WA

CONTRACTOR CASCADE DRILLING

DRILLING METHOD HOLLOW STEM AUGER

LOGGED BY M ARNOLD

DATESDATE 082798

TOTAL DEPTH 21 50

COMPLETED DEPTH 2000

BOREHOLE DIA 425IN

GROUND SURFACE ELEVATION 1198

TOP OF CASING ELEVATION 1162

COORDINATE 503952

COORDINATE 516602

STATIC WATER LEVEL 900

BLANK CASING

TYPESCH 40 PVC DIA2OOIN FM 00 TO 500

SCREENSSCREEN

TYPESLOTLED SIZE0OLOIN DIA2OOIN FM 500 TO 20O0

ANNULAR FILL

TYPECONCRETE

TYPE BENTONITE

TYPE1020 SILICA SAND

0002 ASPHALTIC CONCRETE

0208 GRAY ANGULAR FINE GRAVEL LITTLE SAND CLAY LOOSE BASE COARSE FILL

08217 BROWN SILTY FINE SAND TRACE TO LITTLE GRAVEL LOOSE MOIST FILE

20 BROWN FINE SAND TRACE TO LITTLE SILT LOOSE MOIST FILL

NONE TO LITTLE SILT TRACE GRAVEL
BELOW 50 LEET

NO FIELD SCREENING SAMPLENOT ENOUGH RECOVERY

NONE TO TRACE SUIT NO GRAVEL BELOW 75 FEET

COLOR GRAY BELOW 80 FEET

WET BELOW 90 FEET

BOTTOM OF BORING AT 215 FEET

FM 000

FM200

FM4 00

TO 200

TO 400

TO 21 50

DESCRIPTIORLSOIL CLASSIFICATION
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TD ILBTH ADUSADU 3 BOREHOLE LOG SITE ID
JI
DLLSUSDLLSU VA IEOOBL1M PAGE OF

PROJECT NUMBER 605131

PROJECT NAME SEATTLE AIR NATIONAL GUARD

LOCATION SEATTLE WA

CONTRACTOR CASCADE DRILLING

DRILLING METHOD HOLLOW STEM AUGER

LOGGED BY M ARNOLD

DATESDATE 082798

TOTAL DEPTH 2150

COMPLETED DEPTH 2000

BOREHOLE DIA 425IRI

GROUND SURFACE ELEVATION 1465

TOP OF CASING ELEVATION 1430

COORDINATE 562873

COORDINATE 541864

STATIC WATER LEVEL 900

BLANK CASING

TYPESCH4OPVC DIA2OOIRI FMOTR TO500

SCREENSSCREEN

TYPESLOTTED SIZE0OLOIN DIA2OOIN FM50Q TO 2000

ANNULAR FILL

TYPECONCRETE

TYPE BENTONITE

TYPE1020 SILICA SAND

ASPHALTIC CONCRETE

GRAY ANGULAR FINE GRAVEL SOME SAND LOOSE MOIST BASE COARSE FILL

1263 BROWN SILTY FINE SAND LOOSE MOIST FILL

6380 GRAYISH BROWN FINE SAND LOOSE MOIST

80130 GRAY SILTY
FINE SAND LOOSE MOIST

WET BELOW 90 FEET

SCATTERED LAYERSLAYER OF SILT BELOW 100 FEET

GRAY FINE SAND LOOSE WET

BOTTOM OF BORING AT 215 FEET

FM 000
FM 200
FM 400

TO 200

TO 400

TO 21 50

DESCRIPTIONVSOIL CLASSRFICATION
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BOREHOLE LOG

PROJECT NUMBER 6051 31

PROJECT NAME SEATTLE AR NATIONAL GUARD

LOCATION SEATTLE WA

CONTRACTOR CASCADE DRILLING

DRILLING METHOD HOLLOW STEM AUGER

LOGGED BY M ARNOLD

DATESDATE 082798

TOTAL DEPTH 2150

COMPLETED DEPTH 20OFY

BOREHOLE DIA 425IN

GROUND SURFACE ELEVATION 1534

TOP OF CASING ELEVATION 1497

COORDINATE 564490

COORDINATE 532136

STATIC WATER LEVEL 1000

BLANK CASING

TYPESCH 40 PVC

SCREENSSCREEN

TYPESLOTTED

ANNULAR FILL

TYPECONCRETE

TYPE BENTORIITE

TYPE1020 SILICA SAND

ROOTSROOT TRACE
GRAVEL

BELOW 20 FEET

3558 BROWN SILTY FINE SAND MOIST LOOSE FILL

58105 BROWNISH GRAY FINE SANJD MOIST OOSE

WET BELOW 100 FEET

105115 BROWN SILTY FINE SAND WET LOOSE

115 GRAY FINE SAND WET LOOSE

FINE TO MEDIUM SAND TRACE GRAVEL BELOW 13 FEET

BOTTOM OF BORING AT 215 FEET
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ONOLMIO
09I 117

8DO UZ MW7PT
LRI 0ND9MVR14

96LI1162
CLZ UW6PVC

BUILDING 203

173R
DCC

236

1444

3ADOLMVI 240

L8AIL34
6ET UWLOGNO GNO6MR34

SM 1430
CC UWSPVC

458

GP29

151

1822
DCC

227
144

1465
X1440

0P30
GP15

222
1430

0P31

135

1453
139

CPU

1493

GP1

110
NEIL

CA8BAGE PLS 23345

197
CP1

165

14 1511

75

156 584
14 1491

588

55
60

501 1431

585

229

1509

0223

142

L1493

141

458
0219

140

14 1490

GP2O SS4

APPROVAL PREPARED BY OWNER SHEET

LANDMARK INC ERMWEST

130 40TH AVENUE NE 51200
DATE 8ELLEVUE WASH 98005 PRDCT

91498 206 340 100 SEATTLE ANGSANG

JOB NO DESIGNED JORAWN BY CHECXEO BY SHEET CONTENT

NSC MONITORING LOCATIONSLOCATION

GOOOOOOO JB 65II7DO I

237

14 1506

0227

154

1744

CP1 54

138

1457

GPI

146

1537

0222

133

1431

02133

1524

0221

158

14 1467

5810

136

1405

0213

224

1424

0232

124

14 1473

02124

L5O

LEGEND

MONITORING WELL

J4K

122

455
RDC

121

1455

8WG

221

1334

GP32

219 1235 220
116 141277
1512 0P37 WRIU

14 1279

023

41C 117
217

141264 R1243
025 0234

C4

104

1452

029 131

14 1453

SS7

105

1390

SS8

106

1340

SS9

118

1245

026

NOTESNOTE
216

1195

7139 HORIZONTAL COORIDINA1E SYSTEM IS ASSUMED

VERTICAL DATUM IS BASED ON USCGSUSCG MONUMENT BOEING RECOVERED

ON 102296 IN COA CC4DI11ON COND ORDER BENCHMARK

AI9JSTED IN 1973 TH ELEVATION 1058 VERTICAL DATUM OF 1929

11 43 ALL ELEVATIONSELEVATION SHOWN ARE NOVO 1929 TO CONVERT TO CITY CE

P4 SEATTLE ESTABUSHED NM 1988 DATUM ADO 353

TILLSTILL SURVEY WAS MADE UNDER MY DIRECTION ON OCTOBER 22ND 1996

AND SEPT 2ND 1995 HORIZONTAL TRAVERSE CLOSURE I23O0O

VERTICAL QO9JRE 001 DISTRIBUTED OVER 2140

TII 1X3
90

113

1317

022
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FINAL

APPENDIX

INVESTIGATIONDERIVE WASTE
MANA GEMENT

SOIL CUTTINGSCUTTING AND DECONTAMINATION WATER GENERATED DURING DRILLING AND DIRECT

PUSH BORING ACTIVITIESACTIVITIE AND PURGE WATER AND DECONTAMINATION WATER GENERATED

DURING GROUNDWATER SAMPLING WERE COLLECTED AND STORED IN 55GALLON DRUMS

EACH INVESTIGATIONDERIVE WASTE IDW DRUM WAS MARKED WITH DESCRIPTION OF

THE DRUM CONTENTS THE CONTENTSCONTENT OF THE IDW DRUMSDRUM WERE DESIGNATED AS

DANGEROUSDANGEROU OR NONDANGEROUSNONDANGEROU WASTE IN ACCORDANCE WITH WASHINGTON STATE

DANGEROUSDANGEROU WASTE REGULATIONSREGULATION WASHINGTON ADMINISTRATIVE CODE WAC
CHAPTER 173303 THE WASTE DESIGNATION FOR SOIL CUTTINGSCUTTING PURGE WATER AND NON

METHANOLCONTAINING DECONTAMINATION WATER WAS BASED ON THE ANALYTICAL RESULTSRESULT

FOR SOIL AND GROUNDWATER SAMPLESSAMPLE COLLECTED DURING THE PHASE II RI THE

METHANOLRINSEWATER MIXTURE GENERATED IN JULY AUGUST AND SEPTEMBER 1998

BEFORE ISOPROPANOL REPLACED METHANOL FOR THE FINAL DECONTAMINATION SPRAY RINSE

WAS DESIGNATED AS AN F003LISTED DANGEROUSDANGEROU WASTE PER WAC 173303 THISTHI

MIXTURE WAS CONTAINED IN SEPARATE DRUM LABELED AS DANGEROUSDANGEROU WASTE AND

STORED ON SITE IN THE STATIONSSTATION HAZARDOUSHAZARDOU WASTE ACCUMULATION AREA

THE SOIL CUTTINGSCUTTING PURGE WATER AND DECONTAMINATION WATER GENERATED IN JULY

SEPTEMBER 1998 WITH THE EXCEPTION OF THE METHANOLRINSEWATER MIXTURE AND

THE PURGE WATER AND DECONTAMINATION WATER GENERATED DURING SUBSEQUENT

QUARTERLY GROUNDWATER SAMPLING EVENTSEVENT WERE DETERMINED NOT TO BE

WASHINGTONDEFINED DANGEROUSDANGEROU WASTE THE SOIL DRUMSDRUM WERE REMOVED FOR

DISPOSAL BY THE DEFENSE REUTILIZATION AND MARKETING OFFICE AT FORT LEWISLEWI

WASHINGTON NONDANGEROUSNONDANGEROU PURGE WATER AND DECONTAMINATION WATER WAS

DISCHARGED TO THE SANITARY SEWER THE DRUM CONTAINING THE METHANOLRINSE

WATER MIXTURE WAS DISPOSED OF AT BURLINGTON ENVIRONMENTALSENVIRONMENTAL WASTEWATER

TREATMENT FACILITY
IN KENT WASHINGTON

D1
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APPENDIX

REPOSITORIESREPOSITORIE OF LABORATORY
ANALYFI CAL DATA PACKAGESPACKAGE
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52897 LANDMARK INC BELLEVUE WA
1130 140TH AVE NE SUITE 200

BELLEVUE WA 98005

ATTN STEVE BECKER

ERMWEST INC

455 CAPITOL MALL SUITE 800

SACRAMENTO CALIF 95814

SEATTLE ANGB SURVEY DATA COLLECTED ON 52797

WELL BSOO5PZ

1474 GROUND

1439 TOP PVC
1480 NORTH RUN CASING

WELL BSOO6PZ

1478 GROUND

1459 TOP PVC
1507 SOUTH RIM CASING

WELL BSOO4PZ

1488 ASPHALT

1466 TOP PVC
1503 NORTH RIM CASING

NOTE LOCATION AND ELEVATION OF SWI AND SW2 REQUESTED FOR THISTHI SURVEY WAS PREVIOUSLY OBTAINED AND SHOWN ON

MAPPING SUPPLIED IN 1996 POINTSPOINT NUMBERED 147 AND 164 IN ELECTRONIC TILE

EVERETT ANGB SURVEY DATA COLLECTED ON 52797
WELL STOO5PZ

59918 ASPHALT

59886 TOP PVC
59926 NORTH RIM CASING

WELL STOO4PZ

59846 GROUND

59819 TOP PVC

59854 NORTH RIM CASING

WELL SDOOO5PZ
58329 ASPHALT

58300 TOP PVC
58340 NORTH RIM CASING

WELL SDOOO9PZ
58931 ASPHALT

58899 TOP PVC
58935 NORTH RUN CASING

KCSIIP4 41437



COPIESCOPIE OF THE ORIGINAL LABORATORY DATA PACKAGESPACKAGE ARE AVAILABLE FOR PUBLIC EXAMINATION AT TWO

STORAGE REPOSITORIES THE REPOSITORY LOCATION ADDRESSADDRES AND APPROPRIATE CONTACT PERSONSPERSON ARE

LISTED BELOW

CONTACT PERSON PHONE

REPOSITORY LOCATION ADDRESSADDRES NUMBER AND FACSIMILE

NUMBER

241 CESCEV MR STEPHEN PURVINE

WASHINGTON AIR NATIONAL 104 AIR DEFENSE LANE PHONE 2535123205

GUARD TACOMA WASHINGTON CAMP MURRAY WASHINGTON FACSIMILE 2535123200

984305022

915 118TH AVENUE SE MR ROB LEET

ENVIRONMENTAL RESOURCESRESOURCE SUITE 130 PHONE 4254628591

MANAGEMENT BELLEVUE WASHINGTON FACSIMILE 4254553573

98005

KCSIIP4 41438
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REVIEWVALIDATION REPORTSREPORT
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FINAL

APPENDIX F1

QUALITY CONTROL DATA
REVIEWVALIDATION REPORT

AUGUSTSEPTEMBER 1998 SOIL AND
GROUNDWATER DATA

ANALYTICAL DATA ARE THE BASISBASI FOR EVALUATING THE ENVIRONMENTAL CONDITIONSCONDITION

AT THE SEATTLE AIR NATIONAL GUARD STATION SEATTLE ANGSANG IN SEATTLE

WASHINGTON PRIMARY OBJECTIVE OF ENVIRONMENTAL SAMPLING CONDUCTED

AT THE SITE IS TO OBTAIN ACCURATE DATA THAT REFLECT ACTUAL CONDITIONS

THISTHI REPORT ADDRESSESADDRESSE SOIL AND GROUNDWATER ANALYTICAL DATA COLLECTED IN

AUGUST AND SEPTEMBER 1998 AT THE SEATTLE ANGSANG DURING THE PHASE II

REMEDIAL INVESTIGATION RI TO ENSURE THAT DATA QUALITY WAS ACCEPTABLE

FOR DECISIONMAKING PURPOSESPURPOSE ANALYTICAL DATA FOR THISTHI PROJECT WERE

REVIEWED ANDOR VALIDATED THISTHI PROCESSPROCES IDENTIFIESIDENTIFIE LIMITATIONSLIMITATION ON THE USE

OF THE DATA OR DATA THAT SHOULD NOT BE USED FOR DECISIONMAKING PURPOSES
THE QUALITY OF THE DATA WAS ASSESSED AND ANY NECESSARY QUALIFIERSQUALIFIER WERE

APPLIED FOLLOWING THE UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCY
USEPA CONTRACT LABORATORY PROGRAM NATIONAL FUNCTIONAL GUIDELINESGUIDELINE FOR

ORGANIC DATA REVIEW FEBRUARY 1994

ENVIRONMENTAL RESOURCESRESOURCE MANAGEMENT ERM REVIEWED ANDOR VALIDATED

DATA FOR COMPLIANCE WITH THE FOLLOWING QUALITY ASSURANCE QUALITY CONTROL

QAQC PROJECT ANDOR METHODPRESCRIBED CRITERIA

HOLDING TIME THE PERIOD OF TIME BETWEEN COLLECTION OF THE SAMPLE
AND PREPARATIONANALYSISPREPARATIONANALYSI OF THE SAMPLE ANALYSESANALYSE PERFORMED FOR THISTHI

PROJECT HAVE METHODPRESCRIBED HOLDING TIMES

CALIBRATION THE ANALYSISANALYSI OF TARGET ANALYTESANALYTE AT RANGE OF

CONCENTRATIONSCONCENTRATION TO DEVELOP GRAPHICAL PLOT OF INSTRUMENT RESPONSE

AGAINST THE DIFFERENT ANALYTE CONCENTRATIONS AN INITIAL CALIBRATION

CURVE ESTABLISHESESTABLISHE THE GRAPHICAL PLOT AND THE CONTINUING CALIBRATION

VERIFICATION MONITORSMONITOR DAILY INSTRUMENT LINEARITY AGAINST THE INITIAL

CALIBRATION

F11
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FINAL

BLANK SAMPLESSAMPLE THE PREPARATION AND ANALYSISANALYSI OF SAMPLESSAMPLE FROM REAGENT

CONTAMINANTFREE WATER BLANK SAMPLESSAMPLE FOR THISTHI INVESTIGATION

INCLUDED METHOD TRIP RINSATE AND FIELD BLANKS DETECTIONSDETECTION IN BLANK

SAMPLE INDICATE LABORATORY HANDLING OR FIELD CONTAMINATION

INTERNAL STANDARDSSTANDARD THE ADDITION OF COMPOUNDSCOMPOUND SIMILAR TO TARGET

ANALYTESANALYTE OF INTEREST THAT ARE ADDED TO SAMPLE ALIQUOTSALIQUOT FOR ORGANIC

ANALYSIS THE INTERNAL STANDARDSSTANDARD ARE USED TO QUANTITATIVELY AND

QUALITATIVELY EVALUATE RETENTION TIME AND INSTRUMENT RESPONSE FOR EACH

ANALYTICAL RUN

SPIKE SAMPLESSAMPLE THE PREPARATION AND ANALYSISANALYSI OF AN ENVIRONMENTAL

SAMPLE OR SAMPLE OF REAGENT WATER SPIKED WITH SUBSET OF
TARGET

ANALYTESANALYTE AT KNOWN CONCENTRATIONS THE RESULTSRESULT OF THE SPIKE ANALYSISANALYSI

MEASURE LABORATORY ACCURACY IN THE REAGENT SAMPLE AND RESULTSRESULT FROM

THE ENVIRONMENTAL SAMPLE SPIKE MEASURE POTENTIAL INTERFERENCESINTERFERENCE FROM

THE SAMPLE MATRIX

SURROGATE SPIKESSPIKE THE ADDITION OF COMPOUNDSCOMPOUND SIMILAR TO TARGET

ANALYTESANALYTE OF INTEREST THAT ARE ADDED TO SAMPLE ALIQUOTSALIQUOT FOR ORGANIC

ANALYSIS SURROGATE SPIKESSPIKE MEASURE POSSIBLE INTERFERENCESINTERFERENCE FROM THE

SAMPLE MATRIX FOR THE ANALYSISANALYSI OF
TARGET ANALYTES

DUPLICATE SAMPLESSAMPLE THE PREPARATION AND ANALYSISANALYSI OF AN ADDITIONAL

ALIQUOT OF THE SAMPLE THE RESULTSRESULT FROM DUPLICATE ANALYSISANALYSI MEASURE

POTENTIAL HETEROGENEITY OF CONTAMINANT CONCENTRATIONSCONCENTRATION IN THE SAMPLES

THE FOLLOWING DATA QUALIFIERSQUALIFIER WERE USED AS APPROPRIATE DURING THISTHI REVIEW

AND VALIDATION PROCESSPROCES

THE ANALYTE WAS ANALYZED FOR BUT WAS NOT DETECTED ABOVE THE

REPORTED QUANTITATION LIMIT

THE ANALYTE WAS POSITIVELY IDENTIFIED THE ASSOCIATED NUMERICAL

VALUE IS THE APPROXIMATE CONCENTRATION OF THE ANALYTE IN THE SAMPLE

THE ANALYSISANALYSI INDICATED THE PRESENCE OF AN ANALYTE FOR WHICH THERE

WAS PRESUMPTIVE EVIDENCE TO MAKE TENTATIVE IDENTIFICATION

NJ THE ANALYSISANALYSI INDICATED THE PRESENCE OF AN ANALYTE THAT WAS

TENTATIVELY IDENTIFIED AND THE ASSOCIATED NUMERICAL VALUE REPRESENTSREPRESENT
ITS APPROXIMATE CONCENTRATION

UJ THE ANALYTE WAS NOT DETECTED ABOVE THE REPORTED SAMPLE

QUANTITATION LIMIT HOWEVER THE REPORTED QUANTITATION LIMIT WAS

12
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FINAL

APPROXIMATE AND MAY OR MAY NOT REPRESENT THE ACTUAL LIMIT OF

QUANTITATION NECESSARY TO ACCURATELY AND PRECISELY MEASURE THE ANALYTE

IN THE SAMPLE

THE SAMPLE RESULTSRESULT WERE REJECTED
DUE TO SERIOUSSERIOU DEFICIENCIESDEFICIENCIE IN THE

ABILITY TO ANALYZE THE SAMPLE AND MEET QUALITY CONTROL CRITERIA THE

PRESENCE OR ABSENCE OF THE ANALYTE COULD NOT BE VERIFIED

NONE OF THE AUGUSTSEPTEMBER 1998 SOIL OR GROUNDWATER DATA WERE

REJECTED BASED ON THE DATA REVIEW OR VALIDATION ALL OF THE DATA INCLUDING

DATA FLAGGED AS HAVING ESTIMATED VALUESVALUE ARE ACCEPTABLE AND CAN BE USED

FOR DECISIONMAKING PURPOSES

THE FOLLOWING DISCUSSION ADDRESSESADDRESSE THE RESULTSRESULT OF THE DATA REVIEW AND

VALIDATION FOR EACH OF THE QAQC COMPONENTSCOMPONENT LISTED ABOVE

HOLDING TIME

THE USEPA AND WASHINGTON DEPARTMENT OF ECOLOGY WDOE HAVE

ESTABLISHED MAXIMUM RECOMMENDED HOLDING TIMESTIME FOR THE ANALYSESANALYSE

PERFORMED ON THE PHASE II RI SOIL AND GROUNDWATER SAMPLES HOLDING

TIMESTIME EXTENDING BEYOND THE MAXIMUM CAN NEGATIVELY AFFECT SAMPLE

INTEGRITY EG LOSSLOS OF VOLATILE COMPOUNDSCOMPOUND BIODEGRADATION AND IMPACTED

SAMPLESSAMPLE ARE QUALIFIED DEPENDING ON THE SEVERITY OF THE EXCEEDENCE AND THE

ANALYTESANALYTE OF CONCERN EACH OF THE SAMPLE ANALYSISANALYSI RESULTSRESULT WAS REVIEWED FOR

COMPLIANCE WITH THE METHODPRESCRIBED PREPARATION AND ANALYSISANALYSI HOLDING

TIMES NONE OF THE ANALYSESANALYSE WERE PERFORMED OUTSIDE OF THE PRESCRIBED

HOLDING TIME ACCORDINGLY SAMPLE RESULTSRESULT WERE NOT COMPROMISED BY AN

EXCESSIVE PERIOD BETWEEN SAMPLE COLLECTION AND ANALYSIS

CALIBRATION RESULTSRESULT

BEFORE AN ANALYTICAL INSTRUMENT IS USED FOR SAMPLE ANALYSISANALYSI THE INSTRUMENT

SHOULD BE CALIBRATED TO WITHIN USEPA METHOD SPECIFICATIONS THE PURPOSE
OF THISTHI CALIBRATION IS TO ENSURE THAT THE INSTRUMENT IS APPROPRIATELY

RESPONSIVE TO MEASURABLE CHEMICAL CONCENTRATIONS IF AN INSTRUMENT IS NOT

PROPERLY CALIBRATED IT MAY NOT BE CAPABLE OF PRODUCING ACCEPTABLE

QUANTITATIVE QUALITATIVE AND REPRODUCIBLE DATA FOR EXAMPLE POSITIVE

DETECTIONSDETECTION OF GIVEN ANALYTE COULD CONTAIN AN UNDETERMINED DEGREE OF

INACCURACY IF THE INSTRUMENT IS OUT OF CALIBRATION ALTHOUGH THE RESULTSRESULT MAY
STILL BE CONSIDERED VALID IN THE CASE OF NONDETECTED ND ANALYTESANALYTE THE

ASSOCIATED REPORTING LIMIT WOULD BE SIMILARLY AFFECTED HOWEVER SUCH

RESULTSRESULT WOULD STILL BE CONSIDERED NDS

F13
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TWO TYPESTYPE OF CALIBRATION DATA WERE REVIEWED INITIAL CALIBRATION

VERIFICATION ICV AND CONTINUING CALIBRATION VERIFICATION CCV THE ICV

CONSISTED OF STANDARDSSTANDARD THAT WERE ANALYZED AT EITHER THREE OR FIVE

CONCENTRATIONS THESE CONCENTRATIONSCONCENTRATION RANGED FROM THE REPORTING LIMIT TO

THE UPPER LINEAR RANGE OF THE INSTRUMENT THE LABORATORY EVALUATED THE

ICVSICV USING RELATIVE STANDARD DEVIATION RSD THE REPORTED RSDSRSD WERE

COMPARED TO THE METHODPRESCRIBED ACCEPTANCE CRITERIA DURING THE DATA

VALIDATION ANY DATA ASSOCIATED WITH AN ICV THAT HAD TARGET ANALYTESANALYTE WITH

AN RSD ABOVE THE ACCEPTABLE METHODPRESCRIBED CRITERIA WERE QUALIFIED

EITHER ESTIMATED FOR DETECTED ANALYTESANALYTE OR UJ ESTIMATED DETECTION

LIMIT FOR ND ANALYTES

THE CCV IS ANALYZED EITHER DAILY OR EVERY 12 HOURSHOUR TO ENSURE THE

INSTRUMENT RESPONSE IS STILL WITHIN METHOD PERFORMANCE CRITERIA FOR

LINEARITY THE CCV CONSISTED OF ANALYZING STANDARD AT ONE

CONCENTRATION THE CONCENTRATION OF THISTHI STANDARD WAS GENERALLY IN THE MID

RANGE OF THE ICV STANDARD CONCENTRATIONS THE LABORATORY CALCULATED THE

PERCENT DIFFERENCE D BETWEEN CCV AND THE ICV THE DS WERE

COMPARED TO THE METHODPRESCRIBED ACCEPTANCE CRITERIA DURING THE DATA

VALIDATION ANY DATA ASSOCIATED WITH CCV THAT HAD TARGET ANALYTESANALYTE WITH

D ABOVE THE METHODPRESCRIBED CRITERIA WERE QUALIFIED EITHER

ESTIMATED FOR DETECTED ANALYTESANALYTE OR UJ ESTIMATED DETECTION LIMIT FOR ND

ANALYTES

VINYL ACETATE ACETONE 2HEXANONE METHYLENE CHLORIDE 4METHYL 2
PENTANONE 2BUTANONE AND PISOPROPYLTOLUENE RESULTSRESULT FOR PROJECT SAMPLESSAMPLE
LISTED ON TABLE F11 WERE QUALIFIED UJ ESTIMATED DETECTION LIMIT BASED

ON AN ELEVATED RSD OR D NONE OF THE OTHER DATA REQUIRED QUALIFICATION

BASED ON ICV OR CCV RESULTS

BLANK SAMPLESSAMPLE

BLANK SAMPLESSAMPLE ARE PREPARED IN THE LABORATORY OR IN THE FIELD AND ARE

CARRIED THROUGH THE ANALYTICAL PROCESS THE PURPOSE OF BLANK SAMPLE IS

TO TEST FOR CONTAMINATION RESULTING FROM LABORATORY SHIPPING OR OTHER

SAMPLEHANDLING ACTIVITIES BLANK SAMPLESSAMPLE ARE ANALYZED AND EVALUATED FOR

DETECTIONSDETECTION OF TARGET ANALYTES IF TARGET ANALYTESANALYTE ARE DETECTED IN BLANK

SAMPLE THESE DETECTIONSDETECTION INDICATE THAT SOME ELEMENT OF THE SAMPLE

COLLECTION OR ANALYSISANALYSI PROCESSPROCES HAS INTRODUCED CONTAMINANTSCONTAMINANT NOT PRESENT IN

THE ORIGINAL ENVIRONMENTAL SAMPLE ALIQUOT IF TARGET ANALYTESANALYTE ARE DETECTED

F14
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TABLE F11

DATA QUALIFIED BASED ON CALIBRATION RESULTSRESULT

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

ANALYTICAL CALIBRATION ASSOCIATED RSD ERM
DATA PACKAGE PARAMETER ICVCCV DATE SAMPLESSAMPLE TARGET COMPOUND OR D QUALIFIER

808031 VOCSVOC ICV 72798 GP2880 VINYL ACETATE 293 UJ

GP2780 UJ

GP2680 UJ

GF2580 II

GP258OD UJ

GP2480 UJ

GP2380 UJ

GP3270

GP3080

GP3175

GP2970

GP3970 UJ

GP4060 UJ

GP4I0 IJJ

GP4260 IJJ

GP3860 UJ

GP3770 UJ

GP3670 UJ

GP367OD UJ

GP3570 UJ

GP3470 UJ

GP3380

CCV 81598 GP2880 ACETONE 318 UJ

GP2780 VINYL ACETATE 268

GP2680 2HEXANONE 261

GP2580

GP258OD

GP248O UJ

GP238O UJ

GP3270

GP300
GP3175

GP297O

CP3970

CCV 817 98 GP4060 METHYLENE CHLORIDE 365

GP4160 VINYL ACETATE 264

GP426O PISOPROPYLTOLUENE 276 UI

GF3860

GP3770

CP3670

GP367OD UJ

GP357O

GP3470

GF338O
LJJ

809005 VOCSVOC CCV 91498 TB090198 ACETONE 446

MWL981 2BUTANONE 346 UI

MWIO981 4METHYL2PENTANONE 274

MW9981 2HEXANONE 396

BSOO5PZ981

F15
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TABLE F11

DATA QUALIFIED BASED ON CALIBRATION RESULTSRESULT

143RD CCSQ SEATTLE AITGSAITG SEATTLE WASHINGTON

ANALYTICAL CALIBRATION ASSOCIATED RSD ERM
DATA PACKAGE PARAMETER ICVCCV DATE SAMPLESSAMPLE TARGET COMPOUND OR D QUALIFIER

809007 VOCSVOC CCV 91398 BS0061Z981 ACETONE 48 UI

TB090298 2BUTANONE 443 LI

MW2981 4METHYL2PENTANONE 358 UJ

MW7981 2HEXANONE 424 LI

MW3981 UJ

MW3981D
MW3981R
MW5981 UJ

MW6981 UJ

CCV 91498 MW8981 ACETONE 446 IJJ

MW4981 2BUTANONE 346 LI

BSOO4PZ981 4METHYL2PENTANONE 274

BSOO4PZ981 FA 2HEXANONE 396

BSOO4PZ981FT UJ

ICV INITIAL CALIBRATION VERFICATION

CCV CONTINUING CALIBRATION VERIFICATION

DUPLICATE SAMPLE

FA FIELD BLANK PREPARED USING ASTM TYPE WATER

FT FIELD BLANK PREPARED USING TAP WATER

THE ANALYTE WAS POSITIVELY IDENTIFIED THE ASSOCIATED NUMERICAL VALUE IS THE APPROXIMATE CONCENTRATION OF THE ANALYTE IN THE SAMPLE

RIRSATE BLANK

THE ANALYTE WAS NOT DETECTED ABOVE THE REPORTED SAMPLE QUANTITATION LIMIT HOWEVER THE REPORTED QUANTITATION LIMIT IS APPROXIMATE

AND MAY OR MAY NOT REPRESENT THE ACTUAL LIMIT OF QUANTITATION NECESSARY TO ACCURATELY AND
PRECISELY

MEASURE THE ANALYTE IN THE SAMPLE

VOCSVOC VOLATILE ORGANIC COMPOIMDSCOMPOIMDD PERCENT DIFFERENCE

RSD RELATIVE STANDARD DEVIATION

DATA QUALIFIERSQUALIFIER APPLIED TO AFFECTED SAMPLE DATA POINTSPOINT INDICATED
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IN BLANK SAMPLE THEN ALL ASSOCIATED DATA MUST BE EVALUATED TO DETERMINE

WHETHER

THOSE DATA HAVE BEEN SIMILARLY IMPACTED OR

THE BLANK DETECTIONSDETECTION ARE AN ISOLATED OCCURRENCE NOT REPRESENTATIVE OF

OTHER DATA

THE FOUR TYPESTYPE OF BLANK SAMPLESSAMPLE ANALYZED AND REPORTED WITH THE SOIL AND

GROUNDWATER SAMPLESSAMPLE COLLECTED IN AUGUST AND SEPTEMBER 1998 WERE

METHOD TRIP RINSATE AND FIELD BLANK SAMPLES PREPARATION HANDLING AND

ANALYSISANALYSI OF THESE BLANK SAMPLESSAMPLE ARE SUMMARIZED BELOW

1 METHOD BLANK SAMPLESSAMPLE MONITOR FOR POTENTIAL LABORATORY CONTAMINATION

OF SAMPLES METHOD BLANK SAMPLESSAMPLE WERE PREPARED IN THE LABORATORY BY

TAKING AN ALIQUOT OF REAGENT WATER OR SOIL THROUGH ALL PREPARATION AND

ANALYSISANALYSI STEPS METHOD BLANK WAS PREPARED AND ANALYZED WITH EACH

BATCH OF ENVIRONMENTAL SAMPLES

2 TRIP BLANK SAMPLESSAMPLE MONITOR FOR POTENTIAL CONTAMINATION OF SAMPLESSAMPLE

DURING COLLECTION AND TRANSPORTATION TO THE LABORATORY TRIP BLANK

SAMPLESSAMPLE WERE PREPARED BY FILLING
VOLATILE ORGANICSORGANIC ANALYSISANALYSI VOA

VIAL WITH AN ALIQUOT OF REAGENT WATER AND SEALING IT WITH TEFLONLINED

SEPTUM LID THE
TRIP

BLANK SAMPLE TRAVELSTRAVEL WITH THE FILLED AQUEOUSAQUEOU AND

SOIL SAMPLE CONTAINERSCONTAINER TO THE LABORATORY

3 RINSATE BLANK SAMPLESSAMPLE MONITOR FOR POTENTIAL CONTAMINATION OF PROJECT

SAMPLESSAMPLE FROM INADEQUATE DECONTAMINATION OF SAMPLE COLLECTION

EQUIPMENT RINSATE BLANK SAMPLESSAMPLE WERE PREPARED IN THE FIELD BY

POURING AMERICAN SOCIETY FOR TESTING AND MATERIALSMATERIAL ASTM TYPE II

REAGENTGRADE WATER OVER THE DECONTAMINATED SAMPLE COLLECTION

EQUIPMENT THE WATER WAS COLLECTED IN CLEAN SAMPLE CONTAINERSCONTAINER

SUPPLIED BY THE LABORATORY RINSATE BLANK SAMPLESSAMPLE WERE LABELED WITH

AN IDENTIFIER AT THE END OF THE SAMPLE ID

4 FIELD BLANK SAMPLESSAMPLE MONITOR FOR POTENTIAL CONTAMINATION OF PROJECT

SAMPLESSAMPLE FROM AMBIENT CONDITIONSCONDITION AT THE SAMPLE COLLECTION SITE FIELD

BLANK SAMPLESSAMPLE WERE PREPARED AT SAMPLE COLLECTION LOCATIONSLOCATION BY SLOWLY

POURING TAP WATER OR ASTM TYPE II WATER INTO CLEAN SAMPLE CONTAINERSCONTAINER

SUPPLIED BY THE LABORATORY FIELD BLANK SAMPLESSAMPLE PREPARED WITH TAP

WATER WERE LABELED WITH AN FT IDENTIFIER AT THE END OF THE SAMPLE ID

THE IDENTIFIER FA WAS USED TO DESIGNATE FIELD BLANK SAMPLESSAMPLE

PREPARED WITH ASTM TYPE II WATER
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NO
TARGET ANALYTESANALYTE WERE DETECTED IN ANY OF THE METHOD BLANK SAMPLES

THE COMMON DRINKING WATER CONTAMINANT CHLOROFORM WAS REPORTED IN TWO

TAP WATER FIELD BLANKSBLANK ONE TRIP BLANK ONE RINSATE BLANK AND ONE PROJECT

GROUNDWATER SAMPLE FOLLOWING USEPA FUNCTIONAL GUIDELINES1 THE

POSITIVE DETECTION OF CHLOROFORM IN GROUNDWATER SAMPLE MW2981 WAS

QUALIFIED ND NONE OF THE OTHER DATA REQUIRED QUALIFICATION
BASED ON

BLANK RESULTS

SPIKE SAMPLESSAMPLE

SPIKE SAMPLE IS QC SAMPLE THAT IS PREPARED AND ANALYZED BY THE

LABORATORY THE LABORATORY PREPARESPREPARE ANALYZESANALYZE AND REPORTSREPORT SPIKE SAMPLE

RESULTSRESULT TO DEMONSTRATE THEIR ABILITY
TO PROPERLY ANALYZE DETECT AND

QUANTIFY TARGET ANALYTES SPIKE SAMPLE RESULT IS
TYPICALLY REPORTED AS THE

AMOUNT OF ANALYTE DETECTED DIVIDED BY THE KNOWN AMOUNT SPIKED INTO THE

SAMPLE AND IS COMMONLY REFERRED TO AS PERCENT RECOVERY THE PERCENT

RECOVERY IS THEN COMPARED TO AN ESTABLISHED LIMIT RANGE THE TWO TYPESTYPE
OF SPIKE SAMPLESSAMPLE ANALYZED WITH THE PROJECT SAMPLESSAMPLE WERE MATRIX AND BLANK

SPIKES

1 MATRIX SPIKE MS SAMPLESSAMPLE CONSIST OF AN ALIQUOT OF AN ENVIRONMENTAL

SAMPLE THAT IS SPIKED WITH KNOWN CONCENTRATIONSCONCENTRATION OF SUBSET OF
TARGET

ANALYTES MATRIX SPIKE DUPLICATE MSD SAMPLE IS SECOND

DUPLICATE SPIKE SAMPLE PREPARED AND ANALYZED WITH THE MS SAMPLE

MS SAMPLESSAMPLE ARE USED TO MONITOR POTENTIAL INTERFERENCE FROM THE SAMPLE

MATRIX FOR TARGET ANALYTES LOW MS RECOVERY MAY INDICATE LOW

BIASED SAMPLE RESULTSRESULT HIGH MS RECOVERY MAY INDICATE HIGHBIASED

SAMPLE RESULTS

2 BLANK SPIKE SAMPLESSAMPLE COMMONLY REFERRED TO AS LABORATORY CONTROL

SAMPLESSAMPLE LCS CONSIST OF AN ALIQUOT OF REAGENT WATER OR SOIL THAT IS

SPIKED WITH KNOWN CONCENTRATIONSCONCENTRATION OF SUBSET OF TARGET ANALYTES THE

LCS SAMPLE IS USED TO MONITOR LABORATORY ACCURACY WITHOUT THE BIASBIA OF

SAMPLE MATRIX LCS RECOVERIESRECOVERIE OUTSIDE OF ACCEPTABLE LIMITSLIMIT MAY
INDICATE POOR LABORATORY ACCURACY

THE USEFA CONTRACT LABORATONJ PROGRAM NATIONAL FUNCTIONAL GUIDELINESGUIDELINE STATE ANY VOLATILE

COMPOUND DETECTED IN THE SAMPLE OTHER THAN THE COMMON VOLATILE LABORATORY CONTAMINANTSCONTAMINANT THAT

WAS ALSO DETECTED IN ANY ASSOCIATED BLANK IS QUALIFIED IF THE SAMPLE CONCENTRATION IS LESSLES THAN FIVE

TIMESTIME 5X THE BLANK CONCENTRATION

IN MOST CASESCASE THE PRESCRIBED ANALYTICAL METHOD WILL SPECIFY PROTOCOL TO DEVELOP APPROPRIATE

LIMIT
RANGES

IN SOME CASESCASE HOWEVER LIMIT
RANGESRANGE ARE ESTABLISHED BY THE LABORATORY IN THE METHOD

PROCEDURES
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ALL OF THE MS AND LCS RECOVERIESRECOVERIE WERE WITHIN ACCEPTABLE LIMITS THE

ACCEPTABLE MS AND LCS RECOVERIESRECOVERIE INDICATE MINIMAL MATRIX INTERFERENCE

AND ACCEPTABLE LABORATORY ACCURACY FOR THE AUGUSTSEPTEMBER 1998 SOIL

AND GROUNDWATER DATA

INTERNAL STANDARD RESPONSESRESPONSE

UNDER USEPA METHODSMETHOD GIVEN ANALYTE LIST FOR ORGANIC COMPOUNDSCOMPOUND IS

SEGREGATED BY CHEMICAL PROPERTIESPROPERTIE AND RETENTION TIME INTO ONE OR MORE

SUBSETS USEPADEFINED INTERNAL STANDARD WITH COMPARABLE CHEMICAL

PROPERTIESPROPERTIE AND RETENTION TIMESTIME IS ASSIGNED TO EACH SUBSET OF ANALYTES THE

LABORATORY ADDSADD KNOWN CONCENTRATION OF AN INTERNAL STANDARD TO EACH

SAMPLE INCLUDING LABORATORY QC SAMPLESSAMPLE EG CALIBRATION STANDARDSSTANDARD MS
METHOD BLANK SAMPLESSAMPLE PRIOR TO ANALYSIS THE INSTRUMENT INTERNAL

STANDARD RESPONSE FOR EACH SAMPLE IS COMPARED TO THE INTERNAL STANDARD

RESPONSE IN THE DAILY CCV THE SAMPLE INTERNAL STANDARD AREA COUNT MUST

BE WITHIN THE RANGE OF 05 TO TIMESTIME THE CCV AREA COUNT AND THE RETENTION

TIME MUST BE WITHIN 30 SECONDSSECOND OF THE CCV RETENTION TIME IF THE AREA

COUNT ANDOR RETENTION TIME MEASURED FOR THE SAMPLE IS OUTSIDE THE

ACCEPTABLE RANGE QUANTITATION RESULTSRESULT FOR THE ASSOCIATED ANALYTE SUBSET

MAY BE BIASED INTERFERENCESINTERFERENCE FROM THE SAMPLE MATRIX ARE TYPICALLY

RESPONSIBLE FOR INTERNAL STANDARD RESPONSESRESPONSE THAT ARE CONSISTENTLY OUTSIDE

ACCEPTABLE RANGESRANGE MOST MATRIX INTERFERENCESINTERFERENCE CAUSE CONSISTENTLY HIGH OR

LOW BIAS

INTERNAL STANDARDSSTANDARD WERE ADDED TO EACH OF THE PROJECT SAMPLESSAMPLE ANALYZED FOR

VOCS ALL OF THE INTERNAL STANDARD RESPONSESRESPONSE WERE WITHIN ACCEPTABLE

LIMITSLIMIT INDICATING MINIMAL MATRIX INTERFERENCE AND ACCEPTABLE SAMPLE

QUANTITATION

SURROGATE SPIKESSPIKE

SURROGATE SPIKE IS SIMILAR TO AN INTERNAL STANDARD IT IS CHEMICALLY SIMILAR

TO THE TARGET ANALYTESANALYTE AND IS ONLY USED IN ORGANIC ANALYSES THE DIFFERENCE

BETWEEN SURROGATE SPIKESSPIKE AND INTERNAL STANDARDSSTANDARD IS THAT SURROGATE SPIKESSPIKE

ARE USED ONLY TO ASSESSASSES POSSIBLE INTERFERENCESINTERFERENCE FROM THE SAMPLE MATRIX

WHEREASWHEREA INTERNAL STANDARDSSTANDARD ARE USED TO QUANTITATE TARGET ANALYTESANALYTE WHILE

ACCOUNTING FOR ANY INTERFERENCESINTERFERENCE FROM THE SAMPLE MATRIX SURROGATE SPIKE

RESULTSRESULT ARE TYPICALLY REPORTED IN TERMSTERM OF PERCENT RECOVERY WHICH IS

CALCULATED BY DIVIDING THE AMOUNT OF SURROGATE DETECTED IN THE SAMPLE BY
THE KNOWN AMOUNT OF SURROGATE ADDED TO THE SAMPLE
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FOR THE AUGUSTSEPTEMBER 1998 SOIL AND GROUNDWATER DATA SURROGATE

RECOVERIESRECOVERIE WERE COMPARED TO THE LABORATORYGENERATED LIMITSLIMIT OF

ACCEPTANCE THE SURROGATE RECOVERIESRECOVERIE WERE WITHIN ACCEPTABLE LIMITSLIMIT

INDICATING THAT SAMPLE RESULTSRESULT WERE SUBJECT TO MINIMAL INTERFERENCESINTERFERENCE FROM

THE SAMPLE MATRIX

DUPLICATE SAMPLESSAMPLE

DUPLICATE SAMPLE IS SECOND ALIQUOT OF SAMPLE THAT IS TREATED THE SAME

AS THE PRIMARY SAMPLE DUPLICATE SAMPLE ANALYSISANALYSI IS PERFORMED TO

MEASURE THE PRECISION OF THE METHOD AND POSSIBLE HETEROGENEITY OF ANALYTE

CONCENTRATIONSCONCENTRATION IN THE SAMPLE MATRIX DUPLICATE FIELD SAMPLESSAMPLE ARE COLLECTED

TO MEASURE MATRIX HETEROGENEITY

LABORATORY DUPLICATE ANALYSESANALYSE FOR THE PROJECT SAMPLESSAMPLE CONSISTED OF MATRIX

SPIKE DUPLICATE ANALYSES THE LABORATORY CALCULATED THE RELATIVE PERCENT

DIFFERENCE RPD BETWEEN THE TWO DETECTED VALUESVALUE AS APPLICABLE THE

CALCULATED RPDSRPD WERE COMPARED TO METHODPRESCRIBED OR LABORATORY

GENERATED ACCEPTABLE LIMITS FIELD DUPLICATE SAMPLESSAMPLE ALSO WERE COLLECTED

AND SUBMITTED FOR ANALYSIS NO TARGET ANALYTESANALYTE WERE DETECTED IN THE FIELD

DUPLICATE SAMPLESSAMPLE OR THE ASSOCIATED PRIMARY SAMPLES

THE DUPLICATE SAMPLE RPDSRPD WERE WITHIN ACCEPTABLE LIMITS THE LABORATORY

RPDSRPD AND FIELD DUPLICATE SAMPLE RESULTSRESULT INDICATE ACCEPTABLE ANALYTICAL

ACCURACY AND MINIMAL MATRIX HETEROGENEITY

OVERALL ASSESSMENT

NONE OF THE SEATTLE ANGSANG PHASE II RI ANALYTICAL DATA FOR SAMPLESSAMPLE COLLECTED

IN AUGUST AND SEPTEMBER 1998 WERE REJECTED THE DATA SET IS 100 PERCENT

COMPLETE AND MEETSMEET THE PROJECT GOAL FOR COMPLETENESS QUALIFIED DATA CAN

BE USED FOR DECISIONMAKING PURPOSESPURPOSE HOWEVER THE LIMITATIONSLIMITATION IDENTIFIED

BY THE QUALIFIERSQUALIFIER SHOULD BE CONSIDERED WHEN USING THE DATA THE QUALITY

OF THE AUGUSTSEPTEMBER 1998 SOIL AND GROUNDWATER ANALYTICAL DATA IS

ACCEPTABLE FOR THE PREPARATION OF TECHNICALLY DEFENSIBLE DOCUMENTS
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APPENDIX F2

QUALITY CONTROL DATA
VALIDATION REPORT NOVEMBER 1998

GROUNDWATER DATA

ANALYTICAL DATA ARE THE BASISBASI FOR EVALUATING THE ENVIRONMENTAL CONDITIONSCONDITION

AT THE SEATTLE AIR NATIONAL GUARD STATION SEATTLE ANGSANG IN SEATTLE

WASHINGTON PRIMARY OBJECTIVE OF ENVIRONMENTAL SAMPLING CONDUCTED

AT THE SITE IS TO OBTAIN ACCURATE DATA THAT REFLECT ACTUAL CONDITIONS

THISTHI REPORT ADDRESSESADDRESSE GROUNDWATER ANALYTICAL DATA COLLECTED IN NOVEMBER

1998 AT THE SEATTLE ANGSANG DURING THE PHASE II REMEDIAL INVESTIGATION RI
EIGHTEEN GROUNDWATER SAMPLESSAMPLE WERE ANALYZED FOR VOLATILE ORGANIC

ANALYTESANALYTE USING UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCY USEPA
METHOD 8260 TO ENSURE THAT DATA QUALITY WAS ACCEPTABLE FOR DECISION

MAKING PURPOSESPURPOSE ANALYTICAL
DATA FOR THISTHI PROJECT WERE VALIDATED THISTHI

PROCESSPROCES IDENTIFIESIDENTIFIE LIMITATIONSLIMITATION ON THE USE OF THE DATA OR DATA THAT SHOULD

NOT BE USED FOR DECISIONMAKING PURPOSES THE QUALITY OF THE DATA WAS

ASSESSED AND ANY NECESSARY QUALIFIERSQUALIFIER WERE APPLIED FOLLOWING THE LJSEPA

CONTRACT LABORATORY PROGRAM NATIONAL FUNCTIONAL GUIDELINESGUIDELINE FOR ORGANIC DATA

REVIEW FEBRUARY 1994

ENVIRONMENTAL RESOURCESRESOURCE MANAGEMENT ERM VALIDATED DATA FOR

COMPLIANCE WITH THE FOLLOWING QUALITY ASSURANCE QUALITY CONTROL

QAQC PROJECT ANDOR METHODPRESCRIBED CRITERIA

HOLDING TIME THE PERIOD OF TIME BETWEEN COLLECTION OF THE SAMPLE
AND PREPARATIONANALYSISPREPARATIONANALYSI OF THE SAMPLE ANALYSESANALYSE PERFORMED FOR THISTHI

PROJECT HAVE METHODPRESCRIBED HOLDING TIMES

CALIBRATION THE ANALYSISANALYSI OF TARGET ANALYTESANALYTE AT RANGE OF

CONCENTRATIONSCONCENTRATION TO DEVELOP GRAPHICAL PLOT OF INSTRUMENT RESPONSE

AGAINST THE DIFFERENT ANALYTE CONCENTRATIONS AN INITIAL CALIBRATION

CURVE ESTABLISHESESTABLISHE THE GRAPHICAL PLOT AND THE CONTINUING CALIBRATION

VERIFICATION MONITORSMONITOR DAILY INSTRUMENT LINEARITY AGAINST THE INITIAL

CALIBRATION
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BLANK SAMPLESSAMPLE THE PREPARATION AND ANALYSISANALYSI OF SAMPLESSAMPLE FROM REAGENT

CONTAMINANTFREE WATER BLANK SAMPLESSAMPLE FOR THISTHI INVESTIGATION

INCLUDED METHOD TRIP RINSATE AND FIELD BLANKS DETECTIONSDETECTION IN BLANK

SAMPLE INDICATE LABORATORY HANDLING OR FIELD CONTAMINATION

INTERNAL STANDARDSSTANDARD THE ADDITION OF COMPOUNDSCOMPOUND SIMILAR TO TARGET

ANALYTESANALYTE OF INTEREST THAT ARE ADDED TO SAMPLE ALIQUOTSALIQUOT FOR ORGANIC

ANALYSIS THE INTERNAL STANDARDSSTANDARD ARE USED TO QUANTITATIVELY AND

QUALITATIVELY EVALUATE RETENTION TIME AND INSTRUMENT RESPONSE FOR EACH

ANALYTICAL RUN

SPIKE SAMPLESSAMPLE THE PREPARATION AND ANALYSISANALYSI OF AN ENVIRONMENTAL

SAMPLE OR SAMPLE OF REAGENT WATER SPIKED WITH SUBSET OF TARGET

ANALYTESANALYTE AT KNOWN CONCENTRATIONS THE RESULTSRESULT OF THE SPIKE ANALYSISANALYSI

MEASURE LABORATORY ACCURACY IN THE REAGENT SAMPLE AND RESULTSRESULT FROM

THE ENVIRONMENTAL SAMPLE SPIKE MEASURE POTENTIAL INTERFERENCESINTERFERENCE FROM

THE SAMPLE MATRIX

SURROGATE SPIKESSPIKE THE ADDITION OF COMPOUNDSCOMPOUND SIMILAR TO TARGET

ANALYTESANALYTE OF INTEREST THAT ARE ADDED TO SAMPLE ALIQUOTSALIQUOT FOR ORGANIC

ANALYSIS SURROGATE SPIKESSPIKE MEASURE POSSIBLE INTERFERENCESINTERFERENCE FROM THE

SAMPLE MATRIX FOR THE ANALYSISANALYSI OF TARGET ANALYTES

DUPLICATE SAMPLESSAMPLE THE PREPARATION AND ANALYSISANALYSI OF AN ADDITIONAL

ALIQUOT OF THE SAMPLE THE RESULTSRESULT FROM DUPLICATE ANALYSISANALYSI MEASURE

POTENTIAL HETEROGENEITY OF CONTAMINANT CONCENTRATIONSCONCENTRATION IN THE SAMPLES

THE FOLLOWING DATA QUALIFIERSQUALIFIER WERE USED AS APPROPRIATE DURING THISTHI

VALIDATION PROCESSPROCES

THE ANALYTE WAS ANALYZED FOR BUT WAS NOT DETECTED ABOVE THE

REPORTED QUANTITATION LIMIT

THE ANALYTE WAS POSITIVELY IDENTIFIED THE ASSOCIATED NUMERICAL

VALUE IS THE APPROXIMATE CONCENTRATION OF THE ANALYTE IN THE SAMPLE

THE ANALYSISANALYSI INDICATED THE PRESENCE OF AN ANALYTE FOR WHICH THERE

WAS PRESUMPTIVE EVIDENCE TO MAKE TENTATIVE IDENTIFICATION

NJ THE ANALYSISANALYSI INDICATED THE PRESENCE OF AN ANALYTE THAT WAS

TENTATIVELY IDENTIFIED AND THE ASSOCIATED NUMERICAL VALUE REPRESENTSREPRESENT

ITS APPROXIMATE CONCENTRATION

UJ THE ANALYTE WAS NOT DETECTED ABOVE THE REPORTED SAMPLE

QUANTITATION LIMIT HOWEVER THE REPORTED QUANTITATION LIMIT WAS
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APPROXIMATE AND MAY OR MAY NOT REPRESENT THE ACTUAL LIMIT OF

QUANTITATION NECESSARY TO ACCURATELY AND PRECISELY MEASURE THE ANALYTE

IN THE SAMPLE

THE SAMPLE RESULTSRESULT WERE REJECTED DUE TO SERIOUSSERIOU DEFICIENCIESDEFICIENCIE IN THE

ABILITY TO ANALYZE THE SAMPLE AND MEET QUALITY CONTROL CRITERIA THE

PRESENCE OR ABSENCE OF THE ANALYTE COULD NOT BE VERIFIED

NONE OF THE NOVEMBER 1998 GROUNDWATER DATA WERE REJECTED OR QUALIFIED

BASED ON THE DATA VALIDATION ALL OF THE DATA ARE ACCEPTABLE AND CAN BE

USED FOR DECISIONMAKING PURPOSES

THE FOLLOWING DISCUSSION ADDRESSESADDRESSE THE RESULTSRESULT OF THE DATA VALIDATION FOR

EACH OF THE QAQC COMPONENTSCOMPONENT LISTED ABOVE

HOLDING TIME

THE USEPA HAS ESTABLISHED MAXIMUM RECOMMENDED HOLDING TIMESTIME FOR

THE ANALYSESANALYSE PERFORMED ON THE PHASE RI GROUNDWATER SAMPLES HOLDING

TIMESTIME EXTENDING BEYOND THE MAXIMUM CAN NEGATIVELY AFFECT SAMPLE

INTEGRITY EG LOSSLOS OF VOLATILE COMPOUNDSCOMPOUND BIODEGRADATION AND IMPACTED

SAMPLESSAMPLE ARE QUALIFIED DEPENDING ON THE SEVERITY OF THE EXCEEDENCE AND THE

ANALYTESANALYTE OF CONCERN THE MAXIMUM HOLDING TIME FOR USEPA METHOD 8260

IS 14 DAYSDAY FROM THE DATE OF COLLECTION FOR PRESERVED SAMPLESSAMPLE AND DAYSDAY
FROM DATE OF COLLECTION FOR UNPRESERVED SAMPLES EACH OF THE SAMPLE

ANALYSISANALYSI RESULTSRESULT WAS REVIEWED FOR COMPLIANCE WITH THE METHODPRESCRIBED

PREPARATION AND ANALYSISANALYSI HOLDING TIMES NONE OF THE ANALYSESANALYSE WERE

PERFORMED OUTSIDE OF THE PRESCRIBED HOLDING TIME ACCORDINGLY SAMPLE

RESULTSRESULT WERE NOT COMPROMISED BY AN EXCESSIVE PERIOD BETWEEN SAMPLE

COLLECTION AND ANALYSIS

CALIBRATION RESULTSRESULT

BEFORE AN ANALYTICAL INSTRUMENT IS USED FOR SAMPLE ANALYSISANALYSI THE INSTRUMENT

SHOULD BE CALIBRATED TO WITHIN USEPA METHOD SPECIFICATIONS THE PURPOSE
OF THISTHI CALIBRATION IS TO ENSURE THAT THE INSTRUMENT IS APPROPRIATELY

RESPONSIVE TO MEASURABLE CHEMICAL CONCENTRATIONS IF AN INSTRUMENT IS NOT

PROPERLY CALIBRATED IT MAY NOT BE CAPABLE OF PRODUCING ACCEPTABLE

QUANTITATIVE QUALITATIVE AND REPRODUCIBLE DATA FOR EXAMPLE POSITIVE

DETECTIONSDETECTION OF GIVEN ANALYTE COULD CONTAIN AN UNDETERMINED DEGREE OF

INACCURACY IF THE INSTRUMENT IS OUT OF CALIBRATION ALTHOUGH THE RESULTSRESULT MAY
STILL BE CONSIDERED VALID IN THE CASE OF NONDETECTED ND ANALYTESANALYTE THE
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ASSOCIATED REPORTING LIMIT WOULD BE SIMILARLY AFFECTED HOWEVER SUCH

RESULTSRESULT WOULD STILL BE CONSIDERED NDS

TWO TYPESTYPE OF CALIBRATION DATA WERE REVIEWED INITIAL CALIBRATION

VERIFICATION ICV AND CONTINUING CALIBRATION VERIFICATION CCV THE ICV

CONSISTED OF STANDARDSSTANDARD THAT WERE ANALYZED AT FIVE OR MORE CONCENTRATIONS

THESE CONCENTRATIONSCONCENTRATION RANGED FROM THE REPORTING LIMIT TO THE UPPER LINEAR

RANGE OF THE INSTRUMENT AVERAGE RESPONSE FACTORSFACTOR FROM THE ICV WERE

USED TO CALCULATE SAMPLE RESULTS THE LABORATORY EVALUATED THE ICVSICV USING

RELATIVE STANDARD DEVIATION RSD THE REPORTED RSDSRSD WERE COMPARED TO

THE METHODPRESCRIBED ACCEPTANCE CRITERIA DURING THE DATA VALIDATION

NONE OF THE ICV RSDSRSD EXCEEDED THE ACCEPTABLE METHODPRESCRIBED

CRITERIA ACCORDINGLY NONE OF THE DATA WERE QUALIFIED BASED ON THE INITIAL

CALIBRATION RESULTS

THE CCV IS ANALYZED EITHER DAILY OR EVERY 12 HOURSHOUR TO ENSURE THE

INSTRUMENT RESPONSE IS STILL WITHIN METHOD PERFORMANCE CRITERIA FOR

LINEARITY THE CCV CONSISTED OF ANALYZING STANDARD AT ONE

CONCENTRATION THE CONCENTRATION OF THISTHI STANDARD WAS GENERALLY IN THE MID

RANGE OF THE ICV STANDARD CONCENTRATIONS THE LABORATORY CALCULATED THE

PERCENT DIFFERENCE D BETWEEN CCV AND THE JCV THE DS WERE

COMPARED TO THE METHODPRESCRIBED ACCEPTANCE CRITERIA DURING THE DATA

VALIDATION THE CCV DS WERE BELOW THE METHODPRESCRIBED CRITERIA

ACCORDINGLY NONE OF THE DATA WERE QUALIFIED BASED ON THE CCV RESULTSRESULT

BLANK SAMPLESSAMPLE

BLANK SAMPLESSAMPLE ARE PREPARED IN THE LABORATORY OR IN THE FIELD AND ARE

CARRIED THROUGH THE ANALYTICAL PROCESS THE PURPOSE OF BLANK SAMPLE IS

TO TEST FOR CONTAMINATION RESULTING FROM LABORATORY SHIPPING OR OTHER

SAMPLEHANDLING ACTIVITIES BLANK SAMPLESSAMPLE ARE ANALYZED AND EVALUATED FOR

DETECTIONSDETECTION OF TARGET ANALYTES IF TARGET ANALYTESANALYTE ARE DETECTED IN BLANK

SAMPLE THESE DETECTIONSDETECTION INDICATE THAT SOME ELEMENT OF THE SAMPLE

COLLECTION OR ANALYSISANALYSI PROCESSPROCES HAS INTRODUCED CONTAMINANTSCONTAMINANT NOT PRESENT IN

THE ORIGINAL ENVIRONMENTAL SAMPLE ALIQUOT IF TARGET ANALYTESANALYTE ARE DETECTED

IN BLANK SAMPLE THEN ALL ASSOCIATED DATA MUST BE EVALUATED TO DETERMINE

WHETHER

THOSE DATA HAVE BEEN
SIMILARLY IMPACTED OR

THE BLANK DETECTIONSDETECTION ARE AN ISOLATED OCCURRENCE NOT REPRESENTATIVE OF

OTHER DATA
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THE FOUR TYPESTYPE OF BLANK SAMPLESSAMPLE ANALYZED AND REPORTED WITH THE

GROUNDWATER SAMPLESSAMPLE COLLECTED IN NOVEMBER 1998 WERE METHOD TRIP

RINSATE AND FIELD BLANK SAMPLES PREPARATION HANDLING AND ANALYSISANALYSI OF

THESE BLANK SAMPLESSAMPLE ARE SUMMARIZED BELOW

1 METHOD BLANK SAMPLESSAMPLE MONITOR FOR POTENTIAL LABORATORY CONTAMINATION

OF SAMPLES METHOD BLANK SAMPLESSAMPLE WERE PREPARED IN THE LABORATORY BY

TAKING AN ALIQUOT OF REAGENT WATER THROUGH ALL PREPARATION AND ANALYSISANALYSI

STEPS METHOD BLANK WAS PREPARED AND ANALYZED WITH EACH BATCH OF

ENVIRONMENTAL SAMPLES

2 TRIP BLANK SAMPLESSAMPLE MONITOR FOR POTENTIAL CONTAMINATION OF SAMPLESSAMPLE

DURING COLLECTION AND TRANSPORTATION TO THE LABORATORY TRIP BLANK

SAMPLESSAMPLE WERE PREPARED BY FILLING VOLATILE ORGANICSORGANIC ANALYSISANALYSI VOA
VIAL WITH AN ALIQUOT OF REAGENT WATER AND SEALING IT WITH TEFLONLINED

SEPTUM LID THE TRIP BLANK SAMPLE TRAVELSTRAVEL WITH THE FILLED AQUEOUSAQUEOU

SAMPLE CONTAINERSCONTAINER TO THE LABORATORY

3 RINSATE BLANK SAMPLESSAMPLE MONITOR FOR POTENTIAL CONTAMINATION OF PROJECT

SAMPLESSAMPLE FROM INADEQUATE DECONTAMINATION OF SAMPLE COLLECTION

EQUIPMENT RINSATE BLANK SAMPLESSAMPLE WERE PREPARED IN THE FIELD BY

POURING AMERICAN SOCIETY FOR TESTING AND MATERIALSMATERIAL ASTM TYPE II

REAGENTGRADE WATER OVER THE DECONTAMINATED SAMPLE COLLECTION

EQUIPMENT THE WATER WAS COLLECTED IN CLEAN SAMPLE CONTAINERSCONTAINER

SUPPLIED BY THE LABORATORY RINSATE BLANK SAMPLESSAMPLE WERE LABELED WITH

AN IDENTIFIER AT THE END OF THE SAMPLE ID

4 FIELD BLANK SAMPLESSAMPLE MONITOR FOR POTENTIAL CONTAMINATION OF PROJECT

SAMPLESSAMPLE FROM AMBIENT CONDITIONSCONDITION AT THE SAMPLE COLLECTION SITE FIELD

BLANK SAMPLESSAMPLE WERE PREPARED AT SAMPLE COLLECTION LOCATIONSLOCATION BY SLOWLY

POURING TAP WATER OR ASTM TYPE II WATER INTO CLEAN SAMPLE CONTAINERSCONTAINER

SUPPLIED BY THE LABORATORY FIELD BLANK SAMPLESSAMPLE PREPARED WITH TAP

WATER WERE LABELED WITH AN FT IDENTIFIER AT THE END OF THE SAMPLE ID

THE IDENTIFIER FA WAS USED TO DESIGNATE FIELD BLANK SAMPLESSAMPLE

PREPARED WITH ASTM TYPE II WATER

NO TARGET ANALYTESANALYTE WERE DETECTED IN ANY OF THE METHOD BLANK SAMPLES

THE COMMON DRINKING WATER CONTAMINANTSCONTAMINANT CHLOROFORM AND

BROMODICHIOROMETHANE WERE REPORTED IN THE TAP WATER FIELD BLANK SAMPLE
NONE OF THE DATA REQUIRED QUALIFICATION BASED ON BLANK RESULTS
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SPIKE SAMPLESSAMPLE

SPIKE SAMPLE IS QC SAMPLE THAT IS PREPARED AND ANALYZED BY THE

LABORATORY THE LABORATORY PREPARESPREPARE ANALYZESANALYZE AND REPORTSREPORT SPIKE SAMPLE

RESULTSRESULT TO DEMONSTRATE THEIR ABILITY TO PROPERLY ANALYZE DETECT AND

QUANTIFY TARGET ANALYTES SPIKE SAMPLE RESULT IS TYPICALLY REPORTED AS THE

AMOUNT OF ANALYTE DETECTED DIVIDED BY THE KNOWN AMOUNT SPIKED INTO THE

SAMPLE AND IS COMMONLY REFERRED TO AS PERCENT RECOVERY THE PERCENT

RECOVERY IS THEN COMPARED TO AN ESTABLISHED LIMIT RANGE THE TWO TYPESTYPE
OF SPIKE SAMPLESSAMPLE ANALYZED WITH THE PROJECT SAMPLESSAMPLE WERE MATRIX AND BLANK

SPIKES

1 MATRIX SPIKE MS SAMPLESSAMPLE CONSIST OF AN ALIQUOT OF AN ENVIRONMENTAL

SAMPLE THAT IS SPIKED WITH KNOWN CONCENTRATIONSCONCENTRATION OF SUBSET OF
TARGET

ANALYTES MATRIX SPIKE DUPLICATE MSD SAMPLE IS SECOND

DUPLICATE SPIKE SAMPLE PREPARED AND ANALYZED WITH THE MS SAMPLE

MS SAMPLESSAMPLE ARE USED TO MONITOR POTENTIAL INTERFERENCE FROM THE SAMPLE

MATRIX FOR TARGET ANALYTES LOW MS RECOVERY MAY INDICATE LOW
BIASED SAMPLE RESULTSRESULT HIGH MS RECOVERY MAY INDICATE HIGHBIASED

SAMPLE RESULTS

2 BLANK SPIKE SAMPLESSAMPLE COMMONLY REFERRED TO AS LABORATORY CONTROL

SAMPLESSAMPLE LCS CONSIST OF AN ALIQUOT OF REAGENT WATER THAT IS SPIKED

WITH KNOWN CONCENTRATIONSCONCENTRATION OF SUBSET OF TARGET ANALYTES THE LCS

SAMPLE IS USED TO MONITOR LABORATORY ACCURACY WITHOUT THE BIASBIA OF

SAMPLE MATRIX LCS RECOVERIESRECOVERIE OUTSIDE OF ACCEPTABLE LIMITSLIMIT MAY
INDICATE POOR LABORATORY ACCURACY

ALL OF THE MS AND LCS RECOVERIESRECOVERIE WERE WITHIN ACCEPTABLE LIMITS THE

ACCEPTABLE MS AND LCS RECOVERIESRECOVERIE INDICATE MINIMAL MATRIX INTERFERENCE

AND ACCEPTABLE LABORATORY ACCURACY FOR THE NOVEMBER 1998 GROUNDWATER

DATA

INTERNAL STANDARD RESPONSESRESPONSE

UNDER USEPA METHODSMETHOD GIVEN ANALYTE LIST FOR ORGANIC COMPOUNDSCOMPOUND IS

SEGREGATED BY CHEMICAL PROPERTIESPROPERTIE AND RETENTION TIME INTO ONE OR MORE

SUBSETS USEPADEFINED INTERNAL STANDARD WITH COMPARABLE CHEMICAL

PROPERTIESPROPERTIE AND RETENTION TIMESTIME IS ASSIGNED TO EACH SUBSET OF ANALYTES THE

IN MOST CASESCASE THE PRESCRIBED ANALYTICAL METHOD WILL SPECIFY PROTOCOL TO DEVELOP APPROPRIATE

LIMIT
RANGES

IN SOME CASESCASE HOWEVER LIMIT
RANGESRANGE ARE ESTABLISHED BY THE LABORATORY IN THE METHOD

PROCEDURES
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LABORATORY ADDSADD KNOWN CONCENTRATION OF AN INTERNAL STANDARD TO EACH

SAMPLE INCLUDING LABORATORY QC SAMPLESSAMPLE EG CALIBRATION STANDARDSSTANDARD MS
METHOD BLANK SAMPLESSAMPLE PRIOR TO ANALYSIS THE INSTRUMENT INTERNAL

STANDARD RESPONSE FOR EACH SAMPLE IS COMPARED TO THE INTERNAL STANDARD

RESPONSE IN THE DAILY CCV THE SAMPLE INTERNAL STANDARD AREA COUNT MUST

BE WITHIN THE RANGE OF 05 TO TIMESTIME THE CCV AREA COUNT AND THE RETENTION

TIME MUST BE WITHIN 30 SECONDSSECOND OF THE CCV RETENTION TIME IF THE AREA

COUNT ANDOR RETENTION TIME MEASURED FOR THE SAMPLE IS OUTSIDE THE

ACCEPTABLE RANGE QUANTITATION RESULTSRESULT FOR THE ASSOCIATED ANALYTE SUBSET

MAY BE BIASED INTERFERENCESINTERFERENCE FROM THE SAMPLE MATRIX ARE TYPICALLY

RESPONSIBLE FOR INTERNAL STANDARD RESPONSESRESPONSE THAT ARE CONSISTENTLY OUTSIDE

ACCEPTABLE RANGESRANGE MOST MATRIX INTERFERENCESINTERFERENCE CAUSE CONSISTENTLY HIGH OR

LOW BIAS

INTERNAL STANDARDSSTANDARD WERE ADDED TO EACH OF THE PROJECT SAMPLESSAMPLE ANALYZED FOR

VOCS ALL OF THE INTERNAL STANDARD RESPONSESRESPONSE WERE WITHIN ACCEPTABLE

LIMITSLIMIT INDICATING MINIMAL MATRIX INTERFERENCE AND ACCEPTABLE SAMPLE

QUANTITATION

SURROGATE SPIKESSPIKE

SURROGATE SPIKE IS SIMILAR TO AN INTERNAL STANDARD IT IS CHEMICALLY SIMILAR

TO THE TARGET ANALYTESANALYTE AND IS ONLY USED IN ORGANIC ANALYSES THE DIFFERENCE

BETWEEN SURROGATE SPIKESSPIKE AND INTERNAL STANDARDSSTANDARD IS THAT SURROGATE SPIKESSPIKE

ARE USED ONLY TO ASSESSASSES POSSIBLE INTERFERENCESINTERFERENCE FROM THE SAMPLE MATRIX

WHEREASWHEREA INTERNAL STANDARDSSTANDARD ARE USED TO QUANTITATE TARGET ANALYTESANALYTE WHILE

ACCOUNTING FOR ANY INTERFERENCESINTERFERENCE FROM THE SAMPLE MATRIX SURROGATE SPIKE

RESULTSRESULT ARE TYPICALLY REPORTED IN TERMSTERM OF PERCENT RECOVERY WHICH IS

CALCULATED BY DIVIDING THE AMOUNT OF SURROGATE DETECTED IN THE SAMPLE BY

THE KNOWN AMOUNT OF SURROGATE ADDED TO THE SAMPLE

FOR THE NOVEMBER 1998 GROUNDWATER DATA SURROGATE RECOVERIESRECOVERIE WERE

COMPARED TO THE LABORATORYGENERATED LIMITSLIMIT OF ACCEPTANCE THE SURROGATE

RECOVERIESRECOVERIE WERE WITHIN ACCEPTABLE LIMITSLIMIT INDICATING THAT SAMPLE RESULTSRESULT

WERE SUBJECT TO MINIMAL INTERFERENCESINTERFERENCE FROM THE SAMPLE MATRIX

DUPLICATE SAMPLESSAMPLE

DUPLICATE SAMPLE IS SECOND ALIQUOT OF SAMPLE THAT IS TREATED THE SAME

AS THE PRIMARY SAMPLE DUPLICATE SAMPLE ANALYSISANALYSI IS PERFORMED TO

MEASURE THE PRECISION OF THE METHOD AND POSSIBLE HETEROGENEITY OF ANALYTE
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CONCENTRATIONSCONCENTRATION IN THE SAMPLE MATRIX DUPLICATE FIELD SAMPLESSAMPLE ARE COLLECTED

TO MEASURE MATRIX HETEROGENEITY

LABORATORY DUPLICATE ANALYSESANALYSE FOR THE PROJECT SAMPLESSAMPLE CONSISTED OF MATRIX

SPIKE DUPLICATE ANALYSES THE LABORATORY CALCULATED THE RELATIVE PERCENT

DIFFERENCE RPD BETWEEN THE TWO DETECTED VALUESVALUE AS APPLICABLE THE

CALCULATED RPDSRPD WERE COMPARED TO METHODPRESCRIBED OR LABORATORY

GENERATED ACCEPTABLE LIMITS FIELD DUPLICATE SAMPLE ALSO WAS COLLECTED

AND SUBMITTED FOR ANALYSIS NO TARGET ANALYTESANALYTE WERE DETECTED IN THE FIELD

DUPLICATE SAMPLESSAMPLE OR THE ASSOCIATED PRIMARY SAMPLES

THE DUPLICATE SAMPLE RPDSRPD WERE WITHIN ACCEPTABLE LIMITS THE LABORATORY

RPDSRPD AND FIELD DUPLICATE SAMPLE RESULTSRESULT INDICATE ACCEPTABLE ANALYTICAL

ACCURACY AND MINIMAL MATRIX HETEROGENEITY

OVERALL ASSESSMENT

NONE OF THE SEATTLE ANGSANG PHASE II RI ANALYTICAL DATA FOR SAMPLESSAMPLE COLLECTED

IN NOVEMBER 1998 WERE QUALIFIED OR REJECTED THE DATA SET IS 100 PERCENT

COMPLETE AND MEETSMEET THE PROJECT GOAL FOR COMPLETENESS THE NOVEMBER

1998 GROUNDWATER ANALYTICAL DATA CAN BE USED FOR DECISIONMAKING

PURPOSESPURPOSE AND THE QUALITY OF THE DATA IS ACCEPTABLE FOR THE PREPARATION OF

TECHNICALLY DEFENSIBLE DOCUMENTS
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APPENDIX F3

QUALITY CONTROL DATA
VALIDATION REPORT FEBRUARY 1999

GROUNDWATER DATA

ANALYTICAL DATA ARE THE BASISBASI FOR EVALUATING THE ENVIRONMENTAL CONDITIONSCONDITION

AT THE SEATTLE AIR NATIONAL GUARD STATION SEATTLE ANGSANG IN SEATTLE

WASHINGTON PRIMARY OBJECTIVE OF ENVIRONMENTAL SAMPLING CONDUCTED

AT THE SITE IS TO OBTAIN ACCURATE DATA THAT REFLECT ACTUAL CONDITIONS

THISTHI REPORT ADDRESSESADDRESSE GROUNDWATER ANALYTICAL DATA COLLECTED IN FEBRUARY

1999 AT THE SEATTLE ANGSANG DURING THE PHASE II REMEDIAL INVESTIGATION RI
EIGHTEEN GROUNDWATER SAMPLESSAMPLE WERE ANALYZED FOR VOLATILE ORGANIC

ANALYTESANALYTE USING UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCY USEPA
METHOD 8260 TO ENSURE THAT DATA QUALITY WAS ACCEPTABLE FOR DECISION

MAKING PURPOSESPURPOSE ANALYTICAL DATA FOR THISTHI PROJECT WERE VALIDATED THISTHI

PROCESSPROCES IDENTIFIESIDENTIFIE LIMITATIONSLIMITATION ON THE USE OF THE DATA OR DATA THAT SHOULD

NOT BE USED FOR DECISIONMAKING PURPOSES THE QUALITY OF THE DATA WAS

ASSESSED AND ANY NECESSARY QUALIFIERSQUALIFIER WERE APPLIED FOLLOWING THE USEPA

CONTRACT LABORATORY PROGRAM NATIONAL FUNCTIONAL GUIDELINESGUIDELINE FOR ORGANIC DATA

REVIEW FEBRUARY 1994

ENVIRONMENTAL RESOURCESRESOURCE MANAGEMENT ERM VALIDATED DATA FOR

COMPLIANCE WITH THE FOLLOWING QUALITY ASSURANCEQUALITY CONTROL

QAQC PROJECT ANDOR METHODPRESCRIBED CRITERIA

HOLDING TIME THE PERIOD OF TIME BETWEEN COLLECTION OF THE SAMPLE

AND PREPARATIONANALYSISPREPARATIONANALYSI OF THE SAMPLE ANALYSESANALYSE PERFORMED FOR THISTHI

PROJECT HAVE METHODPRESCRIBED HOLDING TIMES

CALIBRATION THE ANALYSISANALYSI OF TARGET ANALYTESANALYTE AT RANGE OF

CONCENTRATIONSCONCENTRATION TO DEVELOP GRAPHICAL PLOT OF INSTRUMENT RESPONSE

AGAINST THE DIFFERENT ANALYTE CONCENTRATIONS AN INITIAL CALIBRATION

CURVE ESTABLISHESESTABLISHE THE GRAPHICAL PLOT AND THE CONTINUING CALIBRATION

VERIFICATION MONITORSMONITOR DAILY INSTRUMENT LINEARITY AGAINST THE INITIAL

CALIBRATION
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BLANK SAMPLESSAMPLE THE PREPARATION AND ANALYSISANALYSI OF SAMPLESSAMPLE FROM REAGENT

CONTAMINANTFREE WATER BLANK SAMPLESSAMPLE FOR THISTHI INVESTIGATION

INCLUDED METHOD TRIP RINSATE AND FIELD BLANKS DETECTIONSDETECTION IN BLANK

SAMPLE INDICATE LABORATORY HANDLING OR FIELD CONTAMINATION

INTERNAL STANDARDSSTANDARD THE ADDITION OF COMPOUNDSCOMPOUND SIMILAR TO
TARGET

ANALYTESANALYTE OF INTEREST THAT ARE ADDED TO SAMPLE ALIQUOTSALIQUOT FOR ORGANIC

ANALYSIS THE INTERNAL STANDARDSSTANDARD ARE USED TO QUANTITATIVELY AND

QUALITATIVELY EVALUATE RETENTION TIME AND INSTRUMENT RESPONSE FOR EACH

ANALYTICAL RUN

SPIKE SAMPLESSAMPLE THE PREPARATION AND ANALYSISANALYSI OF AN ENVIRONMENTAL

SAMPLE OR SAMPLE OF REAGENT WATER SPIKED WITH SUBSET OF
TARGET

ANALLYTESANALLYTE AT KNOWN CONCENTRATIONS THE RESULTSRESULT OF THE SPIKE ANALYSISANALYSI

MEASURE LABORATORY ACCURACY IN THE REAGENT SAMPLE AND RESULTSRESULT FROM

THE ENVIRONMENTAL SAMPLE SPIKE MEASURE POTENTIAL INTERFERENCESINTERFERENCE FROM

THE SAMPLE MATRIX

SURROGATE SPIKESSPIKE THE ADDITION OF COMPOUNDSCOMPOUND SIMILAR TO TARGET

ANALYTESANALYTE OF INTEREST THAT ARE ADDED TO SAMPLE ALIQUOTSALIQUOT FOR ORGANIC

ANALYSIS SURROGATE SPIKESSPIKE MEASURE POSSIBLE INTERFERENCESINTERFERENCE FROM THE

SAMPLE MATRIX FOR THE ANALYSISANALYSI OF TARGET ANALYTES

DUPLICATE SAMPLESSAMPLE THE PREPARATION AND ANALYSISANALYSI OF AN ADDITIONAL

ALIQUOT OF THE SAMPLE THE RESULTSRESULT FROM DUPLICATE ANALYSISANALYSI MEASURE

POTENTIAL HETEROGENEITY OF CONTAMINANT CONCENTRATIONSCONCENTRATION IN THE SAMPLES

THE FOLLOWING DATA QUALIFIERSQUALIFIER WERE USED AS APPROPRIATE DURING THISTHI

VALIDATION PROCESSPROCES

THE ANALYTE WAS ANALYZED FOR BUT WAS NOT DETECTED ABOVE THE

REPORTED QUANTITATION LIMIT

THE ANALYTE WAS POSITIVELY IDENTIFIED THE ASSOCIATED NUMERICAL

VALUE IS THE APPROXIMATE CONCENTRATION OF THE ANALYTE IN THE SAMPLE

THE ANALYSISANALYSI INDICATED THE PRESENCE OF AN ANALYTE FOR WHICH THERE

WAS PRESUMPTIVE EVIDENCE TO MAKE TENTATIVE IDENTIFICATION

NJ THE ANALYSISANALYSI INDICATED THE PRESENCE OF AN ANALYTE THAT WAS

TENTATIVELY IDENTIFIED AND THE ASSOCIATED NUMERICAL VALUE REPRESENTSREPRESENT
ITS APPROXIMATE CONCENTRATION

IJJ THE ANALYTE WAS NOT DETECTED ABOVE THE REPORTED SAMPLE

QUANTITATION LIMIT HOWEVER THE REPORTED QUANTITATION LIMIT WAS
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APPROXIMATE AND MAY OR MAY NOT REPRESENT THE ACTUAL LIMIT OF

QUANTITATION NECESSARY TO ACCURATELY AND PRECISELY MEASURE THE ANALYTE

IN THE SAMPLE

THE SAMPLE RESULTSRESULT WERE REJECTED DUE TO SERIOUSSERIOU DEFICIENCIESDEFICIENCIE IN THE

ABILITY TO ANALYZE THE SAMPLE AND MEET QUALITY CONTROL CRITERIA THE

PRESENCE OR ABSENCE OF THE ANALYTE COULD RIOT BE VERIFIED

NONE OF THE FEBRUARY 1999 GROUNDWATER DATA WERE REJECTED BASED ON THE

DATA VALIDATION ALL OF THE DATA INCLUDING DATA FLAGGED AS HAVING
ESTIMATED VALUESVALUE ARE ACCEPTABLE AND CAN BE USED FOR DECISIONMAKING

PURPOSES

THE FOLLOWING DISCUSSION ADDRESSESADDRESSE THE RESULTSRESULT OF THE DATA VALIDATION FOR

EACH OF THE QAQC COMPONENTSCOMPONENT LISTED ABOVE

HOLDING TIME

THE USEPA HAS ESTABLISHED MAXIMUM RECOMMENDED HOLDING TIMESTIME FOR

THE ANALYSESANALYSE PERFORMED ON THE PHASE II RI GROUNDWATER SAMPLES HOLDING

TIMESTIME EXTENDING BEYOND THE MAXIMUM CAN NEGATIVELY AFFECT SAMPLE

INTEGRITY EG LOSSLOS OF VOLATILE COMPOUNDSCOMPOUND BIODEGRADATION AND IMPACTED

SAMPLESSAMPLE ARE QUALIFIED DEPENDING ON THE SEVERITY OF THE EXCEEDENCE AND THE

ANALYTESANALYTE OF CONCERN THE MAXIMUM HOLDING TIME FOR USEPA METHOD 8260

IS 14 DAYSDAY FROM THE DATE OF COLLECTION FOR PRESERVED SAMPLESSAMPLE AND DAYSDAY
FROM DATE OF COLLECTION FOR UNPRESERVED SAMPLES EACH OF THE SAMPLE

ANALYSISANALYSI RESULTSRESULT WAS REVIEWED FOR COMPLIANCE WITH THE METHODPRESCRIBED

PREPARATION AND ANALYSISANALYSI HOLDING TIMES

NONE OF THE INITIAL ANALYSESANALYSE WERE PERFORMED OUTSIDE OF THE PRESCRIBED

HOLDING TIME THREE SAMPLESSAMPLE WERE REANALYZED ONE DAY AFTER THE HOLDING

TIME HAD EXPIRED TO CONFIRM OUTOFLIMIT SURROGATE RECOVERIES

CONSEQUENTLY THE RESULTSRESULT FROM THE SECOND ANALYSISANALYSI WERE QUALIFIED

ESTIMATED FOR DETECTED COMPOUNDSCOMPOUND AND UJ ESTIMATED DETECTION LIMIT

FOR COMPOUNDSCOMPOUND THAT WERE NOT DETECTED

THE RESULTSRESULT OF THE REANALYSISREANALYSI WERE SELECTED AS SECONDARY RESULTSRESULT THE INITIAL

ANALYSESANALYSE OF THESE SAMPLESSAMPLE SHOULD BE USED FOR GROUNDWATER QUALITY

EVALUATIONS ACCORDINGLY SAMPLE RESULTSRESULT WERE NOT COMPROMISED BY AN

EXCESSIVE PERIOD BETWEEN SAMPLE COLLECTION AND ANALYSIS
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CALIBRATION RESULTSRESULT

BEFORE AN ANALYTICAL INSTRUMENT IS USED FOR SAMPLE ANALYSISANALYSI THE INSTRUMENT

SHOULD BE CALIBRATED TO WITHIN USEPA METHOD SPECIFICATIONS THE PURPOSE
OF THISTHI CALIBRATION IS TO ENSURE THAT THE INSTRUMENT IS APPROPRIATELY

RESPONSIVE TO MEASURABLE CHEMICAL CONCENTRATIONS IF AN INSTRUMENT IS NOT

PROPERLY CALIBRATED IT MAY NOT BE CAPABLE OF PRODUCING ACCEPTABLE

QUANTITATIVE QUALITATIVE AND REPRODUCIBLE DATA FOR EXAMPLE POSITIVE

DETECTIONSDETECTION OF GIVEN ANALYTE COULD CONTAIN AN UNDETERMINED DEGREE OF

INACCURACY IF THE INSTRUMENT IS OUT OF CALIBRATION ALTHOUGH THE RESULTSRESULT MAY
STILL BE CONSIDERED VALID IN THE CASE OF NONDETECTED ND ANALYTESANALYTE THE

ASSOCIATED REPORTING LIMIT WOULD BE SIMILARLY AFFECTED HOWEVER SUCH

RESULTSRESULT WOULD STILL BE CONSIDERED NDS

TWO TYPESTYPE OF CALIBRATION DATA WERE REVIEWED INITIAL CALIBRATION

VERIFICATION ICV AND CONTINUING CALIBRATION VERIFICATION CCV THE ICV

CONSISTED OF STANDARDSSTANDARD THAT WERE ANALYZED AT FIVE OR MORE CONCENTRATIONS

THESE CONCENTRATIONSCONCENTRATION RANGED FROM THE REPORTING LIMIT TO THE UPPER LINEAR

RANGE OF THE INSTRUMENT AVERAGE RESPONSE FACTORSFACTOR FROM THE ICV WERE

USED TO CALCULATE SAMPLE RESULTS THE LABORATORY EVALUATED THE ICVSICV USING

RELATIVE STANDARD DEVIATION RSD THE REPORTED RSDSRSD WERE COMPARED TO

THE METHODPRESCRIBED ACCEPTANCE CRITERIA DURING THE DATA VALIDATION

ANY DATA ASSOCIATED WITH AN ICV THAT HAD TARGET ANALYTESANALYTE WITH AN RSD

ABOVE THE ACCEPTABLE METHODPRESCRIBED CRITERIA WERE QUALIFIED EITHER

ESTIMATED FOR DETECTED ANALYTESANALYTE OR UJ ESTIMATED DETECTION LIMIT FOR ND

ANALYTES

THE CCV IS ANALYZED EITHER DAILY OR EVERY 12 HOURSHOUR TO ENSURE THE

INSTRUMENT RESPONSE IS STILL WITHIN METHOD PERFORMANCE CRITERIA FOR

LINEARITY THE CCV CONSISTED OF ANALYZING STANDARD AT ONE

CONCENTRATION THE CONCENTRATION OF THISTHI STANDARD WAS GENERALLY IN THE MID

RANGE OF THE ICV STANDARD CONCENTRATIONS THE LABORATORY CALCULATED THE

PERCENT DIFFERENCE D BETWEEN CCV AND THE ICV THE DS WERE

COMPARED TO THE METHODPRESCRIBED ACCEPTANCE CRITERIA DURING THE DATA

VALIDATION ANY DATA ASSOCIATED WITH CCV THAT HAD TARGET ANALYTESANALYTE WITH

D ABOVE THE METHODPRESCRIBED CRITERIA WERE QUALIFIED EITHER

ESTIMATED FOR DETECTED ANALYTESANALYTE OR UJ ESTIMATED DETECTION LIMIT FOR ND
ANALYTES

THE RESULTSRESULT FOR THE TARGET COMPOUNDSCOMPOUND AND
PROJECT SAMPLESSAMPLE LISTED ON TABLE

F31 WERE QUALIFIED ESTIMATED DETCTION LIMIT BASED ON AN ELEVATED

RSD OR D NONE OF THE OTHER DATA REQUIRED QUALIFICATION BASED ON ICY

OR CCV RESULTS
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TABLE F31

DATA QUALIFIED BASED ON CALIBRATION RESULTSRESULT

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

ANALYTICAL CALIBRATION ASSOCIATED RSD ERM

DATA PACKAGE PARAMETER IC VCC DATE SAMPLESSAMPLE TARGET COMPOUND OR 0OD QUALIFIER

902035 VOCSVOC ICV 2499 ALL THOSE LISTED CHIOROETHANE 205 UJ

BELOW TRANS12DICHLOROETH 184 UJ

CCV 3999 T30224991 CHLOROMETHANE 210 UJ

BSOO6PZ991 CHLOROETHANE 287 UJ

MW9991 ACETONE 514 UJ

MW10991 VINYL ACETATE 484 UJ

MW1991 2BUTANONE 361 UJ

BSOO5PZ991 12DICHLOROETHANE 281 UI

CIS13DICHLOROPROPE 251 UJ

4METHYL2PENTANONE 265 UJ

2HEXANONE 440 UJ

BROMOFORM 266 UJ

CCV 31199 MW6991 CHLOROMETHANE 395 UJ

MW5991 VINYL CHLORIDE 345 UJ

TB0225991 CHLOROETHANE 426 UJ

MW3991 VINYL ACETATE 1109 UJ

MW7991 CIS12DICHLOROETHEN 302 UJ

12DICHLOROETHANE 249 UI

CIS13DICHLOROPROPE 387 UI

TRANS13DICHLOROPRO 266 UJ

1122TETRACHLOROETHE 579 UI

PISOPROPYLTOLUENE 215 UI

CCV 31099 BSOO4PZ991 CHLOROMETHANE 247

MW2991 VINYL CHLORIDE 232 UI

MW8991FT CHLOROETHANE 365 UJ

MW98991FA VINYL ACETATE 376 UJ

MW8991 12DICHLOROETHANE 259 UJ

MW899ID CIS13DICHLOROPROPE 290 UI

MW4991R 1122TETRACHIOROETHA 346 UI

MW4991
MW4991D

ICV INITIAL CALIBRATION VERIFICATION

CCV CONTINUING CALIBRATION VERIFICATION

RSL RELATIVE STANDARD DEVIATION

PERCENT DIFFERENCE

VOCSVOC VOLATILE ORGANIC COMPOUNDSCOMPOUND

DUPLICATE SAMPLE

FA FIELD BLANK PREPARED USING ASTM TYPE WATER

FT FIELD BLANK PREPARED USING TAP
WATER

UJ REPORTED DETECTION LIMITSLIMIT FOR THE LISTED COMPOUNDSCOMPOUND AND SAMPLESSAMPLE ARE ESTIMATED CONCENTRATIONS

DATA
QUALIFIERSQUALIFIER APPLIED TO AFFECTED SAMPLE DATA POINTSPOINT INDICATED
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BLANK SAMPLESSAMPLE

BLANK SAMPLESSAMPLE ARE PREPARED IN THE LABORATORY OR IN THE FIELD AND ARE

CARRIED THROUGH THE
ANALYTICAL PROCESS THE PURPOSE OF BLANK SAMPLE IS

TO TEST FOR CONTAMINATION RESULTING FROM LABORATORY SHIPPING OR OTHER

SAMPLEHANDLING ACTIVITIES BLANK SAMPLESSAMPLE ARE ANALYZED AND EVALUATED FOR

DETECTIONSDETECTION OF TARGET ANALYTES IF
TARGET ANALYTESANALYTE ARE DETECTED IN BLANK

SAMPLE THESE DETECTIONSDETECTION INDICATE THAT SOME ELEMENT OF THE SAMPLE

COLLECTION OR ANALYSISANALYSI PROCESSPROCES HAS INTRODUCED CONTAMINANTSCONTAMINANT NOT PRESENT IN

THE
ORIGINAL ENVIRONMENTAL SAMPLE ALIQUOT IF TARGET ANALYTESANALYTE ARE DETECTED

IN BLANK SAMPLE THEN ALL ASSOCIATED DATA MUST BE EVALUATED TO DETERMINE

WHETHER

THOSE DATA HAVE BEEN SIMILARLY IMPACTED OR

THE BLANK DETECTIONSDETECTION ARE AN ISOLATED OCCURRENCE NOT REPRESENTATIVE OF

OTHER DATA

THE FOUR TYPESTYPE OF BLANK SAMPLESSAMPLE ANALYZED AND REPORTED WITH THE

GROUNDWATER SAMPLESSAMPLE COLLECTED IN FEBRUARY 1999 WERE METHOD TRIP

RINSATE AND FIELD BLANK SAMPLES PREPARATION HANDLING AND ANALYSISANALYSI OF

THESE BLANK SAMPLESSAMPLE ARE SUMMARIZED BELOW

1 METHOD BLANK SAMPLESSAMPLE MONITOR FOR POTENTIAL LABORATORY CONTAMINATION

OF SAMPLES METHOD BLANK SAMPLESSAMPLE WERE PREPARED IN THE LABORATORY BY

TAKING AN ALIQUOT OF REAGENT WATER THROUGH ALL PREPARATION AND ANALYSISANALYSI

STEPS METHOD BLANK WAS PREPARED AND ANALYZED WITH EACH BATCH OF

ENVIRONMENTAL SAMPLES

2 TRIP BLANK SAMPLESSAMPLE MONITOR FOR POTENTIAL CONTAMINATION OF SAMPLESSAMPLE

DURING COLLECTION AND TRANSPORTATION TO THE LABORATORY TRIP BLANK

SAMPLESSAMPLE WERE PREPARED BY FILLING VOLATILE ORGANICSORGANIC ANALYSISANALYSI VOA
VIAL WITH AN ALIQUOT OF REAGENT WATER AND SEALING IT WITH TEFLONLINED

SEPTUM LID THE TRIP BLANK SAMPLE TRAVELSTRAVEL WITH THE FILLED AQUEOUSAQUEOU

SAMPLE CONTAINERSCONTAINER TO THE LABORATORY

3 RINSATE BLANK SAMPLESSAMPLE MONITOR FOR POTENTIAL CONTAMINATION OF
PROJECT

SAMPLESSAMPLE FROM INADEQUATE DECONTAMINATION OF SAMPLE COLLECTION

EQUIPMENT RINSATE BLANK SAMPLESSAMPLE WERE PREPARED IN THE FIELD BY

POURING AMERICAN SOCIETY FOR TESTING AND MATERIALSMATERIAL ASTM TYPE II

REAGENTGRADE WATER OVER THE DECONTAMINATED SAMPLE COLLECTION

EQUIPMENT THE WATER WAS COLLECTED IN CLEAN SAMPLE CONTAINERSCONTAINER
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SUPPLIED BY THE LABORATORY RINSATE BLANK SAMPLESSAMPLE WERE LABELED WITH

AN IDENTIFIER AT THE END OF THE SAMPLE ID

4 FIELD BLANK SAMPLESSAMPLE MONITOR FOR POTENTIAL CONTAMINATION OF PROJECT

SAMPLESSAMPLE FROM AMBIENT CONDITIONSCONDITION AT THE SAMPLE COLLECTION SITE FIELD

BLANK SAMPLESSAMPLE WERE PREPARED AT SAMPLE COLLECTION LOCATIONSLOCATION BY SLOWLY

POURING TAP WATER OR ASTM TYPE II WATER INTO CLEAN SAMPLE CONTAINERSCONTAINER

SUPPLIED BY THE LABORATORY FIELD BLANK SAMPLESSAMPLE PREPARED WITH TAP

WATER WERE LABELED WITH AN FT IDENTIFIER AT THE END OF THE SAMPLE ID

THE IDENTIFIER FA WAS USED TO DESIGNATE FIELD BLANK SAMPLESSAMPLE

PREPARED WITH ASTM TYPE II WATER

NO TARGET ANALYTESANALYTE WERE DETECTED IN ANY OF THE BLANK SAMPLES NONE OF THE

DATA REQUIRED QUALIFICATION BASED ON THE BLANK RESULTS

SPIKE SAMPLESSAMPLE

SPIKE SAMPLE IS QC SAMPLE THAT IS PREPARED AND ANALYZED BY THE

LABORATORY THE LABORATORY PREPARESPREPARE ANALYZESANALYZE AND REPORTSREPORT SPIKE SAMPLE

RESULTSRESULT TO DEMONSTRATE THEIR ABILITY TO PROPERLY ANALYZE DETECT AND

QUANTIFY TARGET ANALYTES SPIKE SAMPLE RESULT IS TYPICALLY REPORTED AS THE

AMOUNT OF ANALYTE DETECTED DIVIDED BY THE KNOWN AMOUNT SPIKED INTO THE

SAMPLE AND IS COMMONLY REFERRED TO AS PERCENT RECOVERY THE PERCENT

RECOVERY IS THEN COMPARED TO AN ESTABLISHED LIMIT RANGE THE TWO TYPESTYPE
OF SPIKE SAMPLESSAMPLE ANALYZED WITH THE PROJECT SAMPLESSAMPLE WERE MATRIX AND BLANK

SPIKES

1 MATRIX SPIKE MS SAMPLESSAMPLE CONSIST OF AN ALIQUOT OF AN ENVIRONMENTAL

SAMPLE THAT IS SPIKED WITH KNOWN CONCENTRATIONSCONCENTRATION OF SUBSET OF TARGET

ANALYTES MATRIX SPIKE DUPLICATE MSD SAMPLE IS SECOND

DUPLICATE SPIKE SAMPLE PREPARED AND ANALYZED WITH THE MS SAMPLE

MS SAMPLESSAMPLE ARE USED TO MONITOR POTENTIAL INTERFERENCE FROM THE SAMPLE

MATRIX FOR TARGET ANALYTES LOW MS RECOVERY MAY INDICATE LOW
BIASED SAMPLE RESULTSRESULT HIGH MS RECOVERY MAY INDICATE HIGHBIASED

SAMPLE RESULTS

2 BLANK SPIKE SAMPLESSAMPLE COMMONLY REFERRED TO AS LABORATORY CONTROL

SAMPLESSAMPLE LCS CONSIST OF AN ALIQUOT OF REAGENT WATER THAT IS SPIKED

WITH KNOWN CONCENTRATIONSCONCENTRATION OF SUBSET OF TARGET ANALYTES THE LCS

IN MOST CASESCASE THE PRESCRIBED ANALYTICAL METHOD WILL SPECIFY PROTOCOL TO DEVELOP APPROPRIATE

LIMIT RANGES IN SOME CASESCASE HOWEVER LIMIT RANGESRANGE ARE ESTABLISHED BY THE LABORATORY IN THE METHOD

PROCEDURES
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SAMPLE IS USED TO MONITOR LABORATORY ACCURACY WITHOUT THE BIASBIA OF

SAMPLE MATRIX LCS RECOVERIESRECOVERIE OUTSIDE OF ACCEPTABLE LIMITSLIMIT MAY
INDICATE POOR LABORATORY ACCURACY

ALL BUT TWO OF THE MS AND LCS RECOVERIESRECOVERIE WERE WITHIN ACCEPTABLE LIMITS

THE 11DICHIOROETHENE AND BENZENE RECOVERIESRECOVERIE OF 135 AND 121 PERCENT

RESPECTIVELY WERE ABOVE THE UPPER CONTROL LIMITSLIMIT FOR THE LCS ANALYZED ON

10 MARCH 1999 NEITHER OF THESE COMPOUNDSCOMPOUND WAS REPORTED IN ANY OF THE

ASSOCIATED SAMPLESSAMPLE THEREFORE NONE OF THE DATA REQUIRED QUALIFICATION THE

ACCEPTABLE MS AND LCS RECOVERIESRECOVERIE INDICATE MINIMAL MATRIX INTERFERENCE

AND ACCEPTABLE LABORATORY ACCURACY FOR THE FEBRUARY 1999 GROUNDWATER

DATA

INTERNAL STANDARD RESPONSESRESPONSE

UNDER USEPA METHODSMETHOD GIVEN ANALYTE LIST FOR ORGANIC COMPOUNDSCOMPOUND IS

SEGREGATED BY CHEMICAL PROPERTIESPROPERTIE AND RETENTION TIME INTO ONE OR MORE

SUBSETS USEPADEFINED INTERNAL STANDARD WITH COMPARABLE CHEMICAL

PROPERTIESPROPERTIE AND RETENTION TIMESTIME IS ASSIGNED TO EACH SUBSET OF ANALYTES THE

LABORATORY ADDSADD KNOWN CONCENTRATION OF AN INTERNAL STANDARD TO EACH

SAMPLE INCLUDING LABORATORY QC SAMPLESSAMPLE EG CALIBRATION STANDARDSSTANDARD MS
METHOD BLANK SAMPLESSAMPLE PRIOR TO ANALYSIS THE INSTRUMENT INTERNAL

STANDARD RESPONSE FOR EACH SAMPLE IS COMPARED TO THE INTERNAL STANDARD

RESPONSE IN THE DAILY CCV THE SAMPLE INTERNAL STANDARD AREA COUNT MUST

BE WITHIN THE RANGE OF 05 TO TIMESTIME THE CCV AREA COUNT AND THE RETENTION

TIME MUST BE WITHIN 30 SECONDSSECOND OF THE CCV RETENTION TIME IF THE AREA

COUNT ANDOR RETENTION TIME MEASURED FOR THE SAMPLE IS OUTSIDE THE

ACCEPTABLE RANGE QUANTITATION RESULTSRESULT FOR THE ASSOCIATED ANALYTE SUBSET

MAY BE BIASED INTERFERENCESINTERFERENCE FROM THE SAMPLE MATRIX ARE TYPICALLY

RESPONSIBLE FOR INTERNAL STANDARD RESPONSESRESPONSE THAT ARE CONSISTENTLY OUTSIDE

ACCEPTABLE RANGESRANGE MOST MATRIX INTERFERENCESINTERFERENCE CAUSE CONSISTENTLY HIGH OR

LOW BIAS

INTERNAL STANDARDSSTANDARD WERE ADDED TO EACH OF THE PROJECT SAMPLESSAMPLE ANALYZED FOR

VOCS ALL OF THE INTERNAL STANDARD RESPONSESRESPONSE WERE WITHIN ACCEPTABLE

LIMITSLIMIT INDICATING MINIMAL MATRIX INTERFERENCE AND ACCEPTABLE SAMPLE

QUANTITATION

SURROGATE SPIKESSPIKE

SURROGATE SPIKE IS SIMILAR TO AN INTERNAL STANDARD IT IS CHEMICALLY SIMILAR

TO THE TARGET ANALYTESANALYTE AND IS ONLY USED IN ORGANIC ANALYSES THE DIFFERENCE
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BETWEEN SURROGATE SPIKESSPIKE AND INTERNAL STANDARDSSTANDARD IS THAT SURROGATE SPIKESSPIKE

ARE USED ONLY TO ASSESSASSES POSSIBLE INTERFERENCESINTERFERENCE FROM THE SAMPLE MATRIX

WHEREASWHEREA INTERNAL STANDARDSSTANDARD ARE USED TO QUANTITATE TARGET ANALYTESANALYTE WHILE

ACCOUNTING FOR ANY INTERFERENCESINTERFERENCE FROM THE SAMPLE MATRIX SURROGATE SPIKE

RESULTSRESULT ARE TYPICALLY REPORTED IN TERMSTERM OF PERCENT RECOVERY WHICH IS

CALCULATED BY DIVIDING THE AMOUNT OF SURROGATE DETECTED IN THE SAMPLE BY

THE KNOWN AMOUNT OF SURROGATE ADDED TO THE SAMPLE

FOR THE FEBRUARY 1999 GROUNDWATER DATA SURROGATE RECOVERIESRECOVERIE WERE

COMPARED TO THE LABORATORYGENERATED LIMITSLIMIT OF ACCEPTANCE THREE SAMPLESSAMPLE

WERE QUALIFIED DUE TO SURROGATE RECOVERIESRECOVERIE THAT WERE BELOW METHOD

REQUIREMENTSREQUIREMENT TABLE F32 DETECTED COMPOUND RESULTSRESULT ASSOCIATED WITH

THE LISTED SURROGATE WERE QUALIFIED ESTIMATED NONDETECTED COMPOUND
RESULTSRESULT WERE QUALIFIED ESTIMATED DETECTION LIMIT THE SURROGATE

RECOVERIESRECOVERIE FOR THE REMAINING SAMPLESSAMPLE WERE WITHIN ACCEPTABLE LIMITSLIMIT

INDICATING THAT SAMPLE RESULTSRESULT WERE SUBJECT TO MINIMAL INTERFERENCESINTERFERENCE FROM

THE SAMPLE MATRIX

DUPLICATE SAMPLESSAMPLE

DUPLICATE SAMPLE IS SECOND ALIQUOT OF SAMPLE THAT IS TREATED THE SAME

AS THE PRIMARY SAMPLE DUPLICATE SAMPLE ANALYSISANALYSI IS PERFORMED TO

MEASURE THE PRECISION OF THE METHOD AND POSSIBLE HETEROGENEITY OF ANALYTE

CONCENTRATIONSCONCENTRATION IN THE SAMPLE MATRIX DUPLICATE FIELD SAMPLESSAMPLE ARE COLLECTED

TO MEASURE MATRIX HETEROGENEITY

LABORATORY DUPLICATE ANALYSESANALYSE FOR THE PROJECT SAMPLESSAMPLE CONSISTED OF MATRIX

SPIKE DUPLICATE ANALYSES THE LABORATORY CALCULATED THE RELATIVE PERCENT

DIFFERENCE RPD BETWEEN THE TWO DETECTED VALUESVALUE AS APPLICABLE THE

CALCULATED RPDSRPD WERE COMPARED TO METHODPRESCRIBED OR LABORATORY

GENERATED ACCEPTABLE LIMITS TWO FIELD DUPLICATE SAMPLESSAMPLE ALSO WERE

COLLECTED AND SUBMITTED FOR ANALYSISANALYSI TABLE F33

THE DUPLICATE SAMPLE RPDSRPD WERE WITHIN ACCEPTABLE LIMITS THE LABORATORY

RPDSRPD AND FIELD DUPLICATE SAMPLE RESULTSRESULT INDICATE ACCEPTABLE ANALYTICAL

ACCURACY AND MINIMAL MATRIX HETEROGENEITY

OVERALL ASSESSMENT

NONE OF THE SEATTLE ANGSANG PHASE II RI ANALYTICAL DATA FOR SAMPLESSAMPLE COLLECTED

IN FEBRUARY 1999 WERE REJECTED THE DATA SET IS 100 PERCENT COMPLETE AND

MEETSMEET THE PROJECT GOAL FOR COMPLETENESS UNQUALIFIED DATA CAN BE USED FOR

DECISIONMAKING PURPOSES QUALIFIED DATA ALSO CAN BE USED FOR DECISION
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TABLE F32

SURROGATE RECOVER RESULTSRESULT OUTSIDE OF ACCEPTABLE LIMITSLIMIT

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

DATA ANALYTICAL CONTROL ERM

PACKAGE SAMPLE ID METHOD SURROGATE RECOVERY LIMIT QUALIFIER

902035 MW4991R 8260 TL2DICHLOROETHANED 80 81130 IU
MW4991 8260 12DICHLOROETHANED4 79 81130 IU

MW499ID 8260 12DICHLOROETHANED4 78 81130 JUJ

RINSATE SAMPLE

DUPLICATE SAMPLE

REPORTED VALUESVALUE FOR DETECTED ANALYTESANALYTE ASSOCIATED WITH THE LISTED SURROGATE ARE ESTIMATED CONCENTRATIONS

UJ REPORTED DETECTION LIMITSLIMIT FOR ANALYTESANALYTE ASSOCIATED WITH THE LISTED SURROGATE ARE ESTIMATED CONCENTRATIONS

8260 USEPA METHOD 8260 VOLATILE ORGANIC COMPOUNDSCOMPOUND
DATH QUALIFIERSQUALIFIER APPLY TO LISTED SAMPLES
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TABLE F33

FIELD DUPLICATE SAMPLE RESULTSRESULT AND QUALIFIERSQUALIFIER

743RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

DETECTION

DATA PRIMARY LIMIT PRIMARY SAMPLE DUPLICATE SAMPLE ERM

PACKAGE SAMPLE ID DETECTED ANALYTESANALYTE IGL CONCENTRATION GL CONCENTRATION PGPL RPD QUALIFIER

902035 MW8991 CIS12DICHLOROETHEN 39 42 37 NONE

TRICHLOROETHENE 83 87 24 NONE

MW4991 TRICHJOROETHENE 26 26 00 NONE

RPD RELATIVE
PERCENT

DIFFERENCE
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MAKING PURPOSESPURPOSE HOWEVER THE LIMITATIONSLIMITATION IDENTIFIED BY THE QUALIFIERSQUALIFIER

SHOULD BE CONSIDERED WHEN USING THE DATA THE QUALITY OF THE FEBRUARY

1999 GROUNDWATER ANALYTICAL DATA IS ACCEPTABLE FOR THE PREPARATION OF

TECHNICALLY DEFENSIBLE DOCUMENTS
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APPENDIX F4

QUALITY CONTROL DATA
VALIDATION REPORT MAY 1999

GROUNDWATER DATA

ANALYTICAL DATA ARE THE BASISBASI FOR EVALUATING THE ENVIRONMENTAL CONDITIONSCONDITION

AT THE SEATTLE AIR NATIONAL GUARD STATION SEATTLE ANGSANG IN SEATTLE

WASHINGTON PRIMARY OBJECTIVE OF ENVIRONMENTAL SAMPLING CONDUCTED

AT THE SITE IS TO OBTAIN ACCURATE DATA THAT REFLECT ACTUAL CONDITIONS

THISTHI REPORT ADDRESSESADDRESSE GROUNDWATER ANALYTICAL
DATA COLLECTED IN MAY 1999

AT THE SEATTLE ANGSANG DURING THE PHASE II REMEDIAL INVESTIGATION RI
EIGHTEEN GROUNDWATER SAMPLESSAMPLE WERE ANALYZED FOR VOLATILE ORGANIC

ANALYTESANALYTE USING UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCY USEPA
METHOD 8260 TO ENSURE THAT DATA QUALITY WAS ACCEPTABLE FOR DECISION

MAKING PURPOSESPURPOSE ANALYTICAL DATA FOR THISTHI PROJECT WERE VALIDATED THISTHI

PROCESSPROCES IDENTIFIESIDENTIFIE LIMITATIONSLIMITATION ON THE USE OF THE DATA OR DATA THAT SHOULD

NOT BE USED FOR DECISIONMAKING PURPOSES THE QUALITY OF THE DATA WAS

ASSESSED AND ANY NECESSARY QUALIFIERSQUALIFIER WERE APPLIED FOLLOWING THE USEPA

CONTRACT LABORATONJ PROGRAM NATIONAL FUNCTIONAL GUIDELINESGUIDELINE FOR ORGANIC DATA

REVIEW FEBRUARY 1994

ENVIRONMENTAL RESOURCESRESOURCE MANAGEMENT ERM VALIDATED DATA FOR

COMPLIANCE WITH THE FOLLOWING QUALITY ASSURANCE QUALITY CONTROL

QAQC PROJECT ANDOR METHODPRESCRIBED CRITERIA

HOLDING TIME THE PERIOD OF TIME BETWEEN COLLECTION OF THE SAMPLE

AND PREPARATIONANALYSISPREPARATIONANALYSI OF THE SAMPLE ANALYSESANALYSE PERFORMED FOR THISTHI

PROJECT HAVE METHODPRESCRIBED HOLDING TIMES

CALIBRATION THE ANALYSISANALYSI OF TARGET ANALYTESANALYTE AT RANGE OF

CONCENTRATIONSCONCENTRATION TO DEVELOP GRAPHICAL PLOT OF INSTRUMENT RESPONSE

AGAINST THE DIFFERENT ANALYTE CONCENTRATIONS AN INITIAL CALIBRATION

CURVE ESTABLISHESESTABLISHE THE GRAPHICAL PLOT AND THE CONTINUING CALIBRATION

VERIFICATION MONITORSMONITOR DAILY INSTRUMENT LINEARITY AGAINST THE INITIAL

CALIBRATION
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BLANK SAMPLESSAMPLE THE PREPARATION AND ANALYSISANALYSI OF SAMPLESSAMPLE FROM REAGENT

CONTAMINANTFREE WATER BLANK SAMPLESSAMPLE FOR THISTHI INVESTIGATION

INCLUDED METHOD TRIP RINSATE AND FIELD BLANKS DETECTIONSDETECTION IN BLANK

SAMPLE INDICATE LABORATORY HANDLING OR FIELD CONTAMINATION

INTERNAL STANDARDSSTANDARD THE ADDITION OF COMPOUNDSCOMPOUND SIMILAR TO TARGET

ANALYTESANALYTE OF INTEREST THAT ARE ADDED TO SAMPLE ALIQUOTSALIQUOT FOR ORGANIC

ANALYSIS THE INTERNAL STANDARDSSTANDARD ARE USED TO QUANTITATIVELY AND

QUALITATIVELY EVALUATE RETENTION TIME AND INSTRUMENT RESPONSE FOR EACH

ANALYTICAL RUN

SPIKE SAMPLESSAMPLE THE PREPARATION AND ANALYSISANALYSI OF AN ENVIRONMENTAL

SAMPLE OR SAMPLE OF REAGENT WATER SPIKED WITH SUBSET OF
TARGET

ANALYTESANALYTE AT KNOWN CONCENTRATIONS THE RESULTSRESULT OF THE SPIKE ANALYSISANALYSI

MEASURE LABORATORY ACCURACY IN THE REAGENT SAMPLE AND RESULTSRESULT FROM

THE ENVIRONMENTAL SAMPLE SPIKE MEASURE POTENTIAL INTERFERENCESINTERFERENCE FROM

THE SAMPLE MATRIX

SURROGATE SPIKESSPIKE THE ADDITION OF COMPOUNDSCOMPOUND SIMILAR TO TARGET

ANALYTESANALYTE OF INTEREST THAT ARE ADDED TO SAMPLE ALIQUOTSALIQUOT FOR ORGANIC

ANALYSIS SURROGATE SPIKESSPIKE MEASURE POSSIBLE INTERFERENCESINTERFERENCE FROM THE

SAMPLE MATRIX FOR THE ANALYSISANALYSI OF TARGET ANALYTES

DUPLICATE SAMPLESSAMPLE THE PREPARATION AND ANALYSISANALYSI OF AN ADDITIONAL

ALIQUOT OF THE SAMPLE THE RESULTSRESULT FROM DUPLICATE ANALYSISANALYSI MEASURE

POTENTIAL HETEROGENEITY OF CONTAMINANT CONCENTRATIONSCONCENTRATION IN THE SAMPLES

THE FOLLOWING DATA QUALIFIERSQUALIFIER WERE USED AS APPROPRIATE DURING THISTHI

VALIDATION PROCESSPROCES

THE ANALYTE WAS ANALYZED FOR BUT WAS NOT DETECTED ABOVE THE

REPORTED QUANTITATION LIMIT

THE ANALYTE WAS POSITIVELY IDENTIFIED THE ASSOCIATED NUMERICAL

VALUE IS THE APPROXIMATE CONCENTRATION OF THE ANALYTE IN THE SAMPLE

THE ANALYSISANALYSI INDICATED THE PRESENCE OF AN ANALYTE FOR WHICH THERE

WAS PRESUMPTIVE EVIDENCE TO MAKE TENTATIVE IDENTIFICATION

NJ THE ANALYSISANALYSI INDICATED THE PRESENCE OF AN ANALYTE THAT WAS

TENTATIVELY IDENTIFIED AND THE ASSOCIATED NUMERICAL VALUE REPRESENTSREPRESENT
ITS APPROXIMATE CONCENTRATION

UJ THE ANALYTE WAS NOT DETECTED ABOVE THE REPORTED SAMPLE

QUANTITATION LIMIT HOWEVER THE REPORTED QUANTITATION LIMIT WAS
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APPROXIMATE AND MAY OR MAY NOT REPRESENT THE ACTUAL LIMIT OF

QUANTITATION NECESSARY TO ACCURATELY AND PRECISELY MEASURE THE ANALYTE

IN THE SAMPLE

THE SAMPLE RESULTSRESULT WERE REJECTED DUE TO SERIOUSSERIOU DEFICIENCIESDEFICIENCIE IN THE

ABILITY TO ANALYZE THE SAMPLE AND MEET QUALITY CONTROL CRITERIA THE

PRESENCE OR ABSENCE OF THE ANALYTE COULD NOT BE VERIFIED

NONE OF THE MAY 1999 GROUNDWATER DATA WERE REJECTED
BASED ON THE DATA

VALIDATION ALL OF THE DATA INCLUDING DATA FLAGGED AS HAVING ESTIMATED

VALUESVALUE ARE ACCEPTABLE AND CAN BE USED FOR DECISIONMAKING PURPOSES

THE FOLLOWING DISCUSSION ADDRESSESADDRESSE THE RESULTSRESULT OF THE DATA VALIDATION FOR

EACH OF THE QAQC COMPONENTSCOMPONENT LISTED ABOVE

HOLDING TIME

THE USEPA HAS ESTABLISHED MAXIMUM RECOMMENDED HOLDING TIMESTIME FOR

THE ANALYSESANALYSE PERFORMED ON THE PHASE II RI GROUNDWATER SAMPLES HOLDING
TIMESTIME EXTENDING BEYOND THE MAXIMUM CAN NEGATIVELY AFFECT SAMPLE

INTEGRITY EG LOSSLOS OF VOLATILE COMPOUNDSCOMPOUND BIODEGRADATION AND IMPACTED

SAMPLESSAMPLE ARE QUALIFIED DEPENDING ON THE SEVERITY OF THE EXCEEDENCE AND THE

ANALYTESANALYTE OF CONCERN THE MAXIMUM HOLDING TIME FOR USEPA METHOD 8260

IS 14 DAYSDAY FROM THE DATE OF COLLECTION FOR PRESERVED SAMPLESSAMPLE AND DAYSDAY
FROM DATE OF COLLECTION FOR UNPRESERVED SAMPLES EACH OF THE SAMPLE

ANALYSISANALYSI RESULTSRESULT WAS REVIEWED FOR COMPLIANCE WITH THE METHODPRESCRIBED

PREPARATION AND ANALYSISANALYSI HOLDING TIMES NONE OF THE REPORTED ANALYSESANALYSE

WERE PERFORMED OUTSIDE OF THE PRESCRIBED HOLDING TIME ACCORDINGLY

SAMPLE RESULTSRESULT WERE NOT COMPROMISED BY AN EXCESSIVE PERIOD BETWEEN

SAMPLE COLLECTION AND ANALYSIS

CALIBRATION RESULTSRESULT

BEFORE AN ANALYTICAL INSTRUMENT IS USED FOR SAMPLE ANALYSISANALYSI THE INSTRUMENT

SHOULD BE CALIBRATED TO WITHIN USEPA METHOD SPECIFICATIONS THE PURPOSE
OF THISTHI CALIBRATION IS TO ENSURE THAT THE INSTRUMENT IS APPROPRIATELY

RESPONSIVE TO MEASURABLE CHEMICAL CONCENTRATIONS IF AN INSTRUMENT IS NOT

PROPERLY CALIBRATED IT MAY NOT BE CAPABLE OF PRODUCING ACCEPTABLE

QUANTITATIVE QUALITATIVE AND REPRODUCIBLE DATA FOR EXAMPLE POSITIVE

DETECTIONSDETECTION OF GIVEN ANALYTE COULD CONTAIN AN UNDETERMINED DEGREE OF

INACCURACY IF THE INSTRUMENT IS OUT OF CALIBRATION ALTHOUGH THE RESULTSRESULT MAY
STILL BE CONSIDERED VALID IN THE CASE OF NONDETECTED ND ANALYTESANALYTE THE
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ASSOCIATED REPORTING LIMIT WOULD BE SIMILARLY AFFECTED HOWEVER SUCH

RESULTSRESULT WOULD STILL BE CONSIDERED NDS

TWO TYPESTYPE OF CALIBRATION DATA WERE REVIEWED INITIAL CALIBRATION

VERIFICATION ICV AND CONTINUING CALIBRATION VERIFICATION CCV THE ICV

CONSISTED OF STANDARDSSTANDARD THAT WERE ANALYZED AT FIVE OR MORE CONCENTRATIONS

THESE CONCENTRATIONSCONCENTRATION RANGED FROM THE REPORTING LIMIT TO THE UPPER LINEAR

RANGE OF THE INSTRUMENT AVERAGE RESPONSE FACTORSFACTOR FROM THE ICV WERE

USED TO CALCULATE SAMPLE RESULTS THE LABORATORY EVALUATED THE ICVSICV USING

RELATIVE STANDARD DEVIATION RSD THE REPORTED RSDSRSD WERE COMPARED TO

THE METHODPRESCRIBED ACCEPTANCE CRITERIA DURING THE DATA VALIDATION

ANY DATA ASSOCIATED WITH AN ICV THAT HAD TARGET ANALYTESANALYTE WITH AN RSD

ABOVE THE ACCEPTABLE METHODPRESCRIBED CRITERIA WERE QUALIFIED EITHER

ESTIMATED FOR DETECTED ANALYTESANALYTE OR UJ ESTIMATED DETECTION LIMIT FOR ND
ANALYTES

THE CCV IS ANALYZED EITHER DAILY OR EVERY 12 HOURSHOUR TO ENSURE THE

INSTRUMENT RESPONSE IS STILL WITHIN METHOD PERFORMANCE CRITERIA FOR

LINEARITY THE CCV CONSISTED OF ANALYZING STANDARD AT ONE

CONCENTRATION THE CONCENTRATION OF THISTHI STANDARD WAS GENERALLY IN THE MID

RANGE OF THE ICV STANDARD CONCENTRATIONS THE LABORATORY CALCULATED THE

PERCENT DIFFERENCE D BETWEEN CCV AND THE ICY THE DS WERE

COMPARED TO THE METHODPRESCRIBED ACCEPTANCE CRITERIA DURING THE DATA

VALIDATION ANY DATA ASSOCIATED WITH CCV THAT HAD TARGET ANALYTESANALYTE WITH

D ABOVE THE METHODPRESCRIBED CRITERIA WERE QUALIFIED EITHER

ESTIMATED FOR DETECTED ANALYTESANALYTE OR UJ ESTIMATED DETECTION LIMIT FOR ND
ANALYTES

THE RESULTSRESULT FOR THE TARGET COMPOUNDSCOMPOUND AND PROJECT SAMPLESSAMPLE LISTED ON TABLE

F41 WERE QUALIFIED UJ ESTIMATED DETCTION LIMIT BASED ON AN ELEVATED

RSD OR D NONE OF THE OTHER DATA REQUIRED QUALIFICATION BASED ON ICV

OR CCV RESULTS

BLANK SAMPLESSAMPLE

BLANK SAMPLESSAMPLE ARE PREPARED IN THE LABORATORY OR IN THE FIELD AND ARE

CARRIED THROUGH THE
ANALYTICAL PROCESS THE PURPOSE OF BLANK SAMPLE IS

TO TEST FOR CONTAMINATION RESULTING FROM LABORATORY SHIPPING OR OTHER

SAMPLEHANDLING ACTIVITIES BLANK SAMPLESSAMPLE ARE ANALYZED AND EVALUATED FOR

DETECTIONSDETECTION OF TARGET ANALYTES IF TARGET ANALYTESANALYTE ARE DETECTED IN BLANK

SAMPLE THESE DETECTIONSDETECTION INDICATE THAT SOME ELEMENT OF THE SAMPLE
COLLECTION OR ANALYSISANALYSI PROCESSPROCES HAS INTRODUCED CONTAMINANTSCONTAMINANT NOT PRESENT IN

THE ORIGINAL ENVIRONMENTAL SAMPLE ALIQUOT IF TARGET ANALYTESANALYTE ARE DETECTED
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TABLE F41

DATA QUALIFIED BASED ON CALTHRATION RESULTSRESULT

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

ANALYTICAL CALIBRATION ASSOCIATED RSD OR ERM
DATA PACKAGE PARAMETER IC VCC DATE SAMPLESSAMPLE TARGET COMPOUND D QUALIFIER

905045 VOCSVOC ICV 52599 MW992FT BROMOMETHANE 199 UJ

MW8992FA 12DICHLOROETHARIE 162

MW8992 112TRICHLOROETHANE 198 UJ

MW8992D CHIORODIBROMOMETHANE 196 UJ

MW6992 BROMOFORM 265 UI

MW7992
TB0518991

MW4992
MW4992R
MW5992
MW3992
BSOO5PZ992

BSOO6PZ992

MW2992
MW9992
BSOO4PZ992

MW10992
MW1992

CCV 52699 MW8992D BROMOFORM 328 LJJ

MW7992
TB0518991

MW4992
MW4992R
MW5992
MW3992
BS005PZ992

BSOO6PZ992

MW2992
MW9992
BSOO4PZ992

MW10992
MW1992

ICV INITIAL CALIBRATION VERIFICATION

CCV CONTINUING CALIBRATION VERIFICATION

RSD RELATIVE STANDARD DEVIATION

D PERCENT DIFFERENCE

VOCSVOC VOLATILE ORGANIC COMPOUNDSCOMPOUND

DUPLICATE SAMPLE

FA FIELD BLANK PREPARED USING ASTM TYPE II WATER

FT FIELD BLANK PREPARED USING TAP WATER

UJ REPORTED DETECTION LIMITSLIMIT FOR THE LISTED COMPOUNDSCOMPOUND AND SAMPLESSAMPLE ARE ESTIMATED CONCENTRATIONS

DATA QUALIFIERSQUALIFIER APPLIED TO AFFECTED SAMPLE DATA POINTSPOINT INDICATED
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IN BLANK SAMPLE THEN ALL ASSOCIATED DATA MUST BE EVALUATED TO DETERMINE

WHETHER

THOSE DATA HAVE BEEN SIMILARLY IMPACTED OR

THE BLANK DETECTIONSDETECTION ARE AN ISOLATED OCCURRENCE NOT REPRESENTATIVE OF

OTHER DATA

THE FOUR TYPESTYPE OF BLANK SAMPLESSAMPLE ANALYZED AND REPORTED WITH THE

GROUNDWATER SAMPLESSAMPLE COLLECTED IN MAY 1999 WERE METHOD TRIP RINSATE

AND FIELD BLANK SAMPLES PREPARATION HANDLING AND ANALYSISANALYSI OF THESE

BLANK SAMPLESSAMPLE ARE SUMMARIZED BELOW

1 METHOD BLANK SAMPLESSAMPLE MONITOR FOR POTENTIAL LABORATORY CONTAMINATION

OF SAMPLES METHOD BLANK SAMPLESSAMPLE WERE PREPARED IN THE LABORATORY BY

TAKING AN ALIQUOT OF REAGENT WATER THROUGH ALL PREPARATION AND ANALYSISANALYSI

STEPS METHOD BLANK WAS PREPARED AND ANALYZED WITH EACH BATCH OF

ENVIRONMENTAL SAMPLES

2 TRIP BLANK SAMPLESSAMPLE MONITOR FOR POTENTIAL CONTAMINATION OF SAMPLESSAMPLE

DURING COLLECTION AND TRANSPORTATION TO THE LABORATORY TRIP BLANK

SAMPLESSAMPLE WERE PREPARED BY FILLING VOLATILE ORGANICSORGANIC ANALYSISANALYSI VOA
VIAL WITH AN ALIQUOT OF REAGENT WATER AND SEALING IT WITH TEFLONLINED

SEPTUM LID THE
TRIP

BLANK SAMPLE TRAVELSTRAVEL WITH THE FILLED AQUEOUSAQUEOU

SAMPLE CONTAINERSCONTAINER TO THE LABORATORY

3 RINSATE BLANK SAMPLESSAMPLE MONITOR FOR POTENTIAL CONTAMINATION OF PROJECT

SAMPLESSAMPLE FROM INADEQUATE DECONTAMINATION OF SAMPLE COLLECTION

EQUIPMENT RINSATE BLANK SAMPLESSAMPLE WERE PREPARED IN THE FIELD BY

POURING AMERICAN SOCIETY FOR TESTING AND MATERIALSMATERIAL ASTM TYPE II

REAGENTGRADE WATER OVER THE DECONTAMINATED SAMPLE COLLECTION

EQUIPMENT THE WATER WAS COLLECTED IN CLEAN SAMPLE CONTAINERSCONTAINER

SUPPLIED BY THE LABORATORY RINSATE BLANK SAMPLESSAMPLE WERE LABELED WITH

AN IDENTIFIER AT THE END OF THE SAMPLE ID

4 FIELD BLANK SAMPLESSAMPLE MONITOR FOR POTENTIAL CONTAMINATION OF
PROJECT

SAMPLESSAMPLE FROM AMBIENT CONDITIONSCONDITION AT THE SAMPLE COLLECTION SITE FIELD

BLANK SAMPLESSAMPLE WERE PREPARED AT SAMPLE COLLECTION LOCATIONSLOCATION BY SLOWLY

POURING TAP WATER OR ASTM TYPE II WATER INTO CLEAN SAMPLE CONTAINERSCONTAINER

SUPPLIED BY THE LABORATORY FIELD BLANK SAMPLESSAMPLE PREPARED WITH TAP

WATER WERE LABELED WITH AN FT IDENTIFIER AT THE END OF THE SAMPLE ID

THE IDENTIFIER FA WAS USED TO DESIGNATE FIELD BLANK SAMPLESSAMPLE

PREPARED WITH ASTM TYPE II WATER
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NO TARGET ANALYTESANALYTE WERE DETECTED IN ANY OF THE METHOD BLANK SAMPLES THE

COMMON DRINKING WATER CONTAMINANTSCONTAMINANT CHOROFORM AND

BROMODICHLOROMETHANE WERE DETECTED IN SAMPLE MW8992FT THE FIELD

BLANK PREPARED WITH TAP WATER THE COMMON LABORATORY CONTAMINANT

ACETONE WAS DETECTED IN SAMPLE MW8992FA THE FIELD BLANK PREPARED

WITH ASTM TYPE II WATER AND IN THE RINSATE BLANK MW4992R ACETONE

WAS NOT DETECTED IN THE ASSOCIATED PROJECT SAMPLES NONE OF THE DATA

REQUIRED QUALIFICATION BASED ON THE BLANK RESULTS

SPIKE SAMPLESSAMPLE

SPIKE SAMPLE IS QC SAMPLE THAT IS PREPARED AND ANALYZED BY THE

LABORATORY THE LABORATORY PREPARESPREPARE ANALYZESANALYZE AND REPORTSREPORT SPIKE SAMPLE

RESULTSRESULT TO DEMONSTRATE THEIR ABILITY TO PROPERLY ANALYZE DETECT AND

QUANTIFY TARGET ANALYTES SPIKE SAMPLE RESULT IS TYPICALLY REPORTED AS THE

AMOUNT OF ANALYTE DETECTED DIVIDED BY THE KNOWN AMOUNT SPIKED INTO THE

SAMPLE AND IS COMMONLY REFERRED TO AS PERCENT RECOVERY THE PERCENT

RECOVERY IS THEN COMPARED TO AN ESTABLISHED LIMIT RANGE THE TWO TYPESTYPE
OF SPIKE SAMPLESSAMPLE ANALYZED WITH THE PROJECT SAMPLESSAMPLE WERE MATRIX AND BLANK

SPIKES

1 MATRIX SPIKE MS SAMPLESSAMPLE CONSIST OF AN ALIQUOT OF AN ENVIRONMENTAL

SAMPLE THAT IS SPIKED WITH KNOWN CONCENTRATIONSCONCENTRATION OF SUBSET OF TARGET

ANALYTES MATRIX SPIKE DUPLICATE MSD SAMPLE IS SECOND

DUPLICATE SPIKE SAMPLE PREPARED AND ANALYZED WITH THE MS SAMPLE

MS SAMPLESSAMPLE ARE USED TO MONITOR POTENTIAL INTERFERENCE FROM THE SAMPLE

MATRIX FOR
TARGET ANALYTES LOW MS RECOVERY MAY INDICATE LOW

BIASED SAMPLE RESULTSRESULT HIGH MS RECOVERY MAY INDICATE HIGHBIASED

SAMPLE RESULTS

2 BLANK SPIKE SAMPLESSAMPLE COMMONLY REFERRED TO AS LABORATORY CONTROL

SAMPLESSAMPLE LCS CONSIST OF AN ALIQUOT OF REAGENT WATER THAT IS SPIKED

WITH KNOWN CONCENTRATIONSCONCENTRATION OF SUBSET OF TARGET ANALYTES THE LCS

SAMPLE IS USED TO MONITOR LABORATORY ACCURACY WITHOUT THE BIASBIA OF

SAMPLE MATRIX LCS RECOVERIESRECOVERIE OUTSIDE OF ACCEPTABLE LIMITSLIMIT MAY
INDICATE POOR LABORATORY ACCURACY

ALL OF THE MS AND LCS AND MS RECOVERIESRECOVERIE WERE WITHIN ACCEPTABLE LIMITS

THE ACCEPTABLE MS AND LCS RECOVERIESRECOVERIE INDICATE MINIMAL MATRIX

IN MOST CASESCASE THE PRESCRIBED ANALYTICAL METHOD WILL SPECIFY PROTOCOL TO DEVELOP APPROPRIATE

LIMIT RANGES
IN SOME CASESCASE HOWEVER LIMIT RANGESRANGE ARE ESTABLISHED BY THE LABORATORY IN THE METHOD

PROCEDURES
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INTERFERENCE AND ACCEPTABLE LABORATORY ACCURACY FOR THE MAY 1999

GROUNDWATER DATA

INTERNAL STANDARD RESPONSESRESPONSE

UNDER USEPA METHODSMETHOD GIVEN ANALYTE LIST FOR ORGANIC COMPOUNDSCOMPOUND IS

SEGREGATED BY CHEMICAL PROPERTIESPROPERTIE AND RETENTION TIME INTO ONE OR MORE

SUBSETS USEPADEFINED INTERNAL STANDARD WITH COMPARABLE CHEMICAL

PROPERTIESPROPERTIE AND RETENTION TIMESTIME IS ASSIGNED TO EACH SUBSET OF ANALYTES THE

LABORATORY ADDSADD KNOWN CONCENTRATION OF AN INTERNAL STANDARD TO EACH

SAMPLE INCLUDING LABORATORY QC SAMPLESSAMPLE EG CALIBRATION STANDARDSSTANDARD MS
METHOD BLANK SAMPLESSAMPLE PRIOR TO ANALYSIS THE INSTRUMENT INTERNAL

STANDARD RESPONSE FOR EACH SAMPLE IS COMPARED TO THE INTERNAL STANDARD

RESPONSE IN THE DAILY CCV THE SAMPLE INTERNAL STANDARD AREA COUNT MUST

BE WITHIN THE
RANGE OF 05 TO TIMESTIME THE CCV AREA COUNT AND THE RETENTION

TIME MUST BE WITHIN 30 SECONDSSECOND OF THE CCV RETENTION TIME IF THE AREA

COUNT ANDOR RETENTION TIME MEASURED FOR THE SAMPLE IS OUTSIDE THE

ACCEPTABLE RANGE QUANTITATION RESULTSRESULT FOR THE ASSOCIATED ANALYTE SUBSET

MAY BE BIASED INTERFERENCESINTERFERENCE FROM THE SAMPLE MATRIX ARE TYPICALLY

RESPONSIBLE FOR INTERNAL STANDARD RESPONSESRESPONSE THAT ARE CONSISTENTLY OUTSIDE

ACCEPTABLE RANGESRANGE MOST MATRIX INTERFERENCESINTERFERENCE CAUSE CONSISTENTLY HIGH OR

LOW BIAS

INTERNAL STANDARDSSTANDARD WERE ADDED TO EACH OF THE PROJECT SAMPLESSAMPLE ANALYZED FOR

VOCS ALL OF THE INTERNAL STANDARD RESPONSESRESPONSE WERE WITHIN ACCEPTABLE

LIMITSLIMIT INDICATING MINIMAL MATRIX INTERFERENCE AND ACCEPTABLE SAMPLE

QUANTITATION

SURROGATE SPIKESSPIKE

SURROGATE SPIKE IS SIMILAR TO AN INTERNAL STANDARD IT IS CHEMICALLY SIMILAR

TO THE TARGET ANALYTESANALYTE AND IS ONLY USED IN ORGANIC ANALYSES THE DIFFERENCE

BETWEEN SURROGATE SPIKESSPIKE AND INTERNAL STANDARDSSTANDARD IS THAT SURROGATE SPIKESSPIKE
ARE USED ONLY TO ASSESSASSES POSSIBLE INTERFERENCESINTERFERENCE FROM THE SAMPLE MATRIX
WHEREASWHEREA INTERNAL STANDARDSSTANDARD ARE USED TO QUANTITATE TARGET ANALYTESANALYTE WHILE

ACCOUNTING FOR ANY INTERFERENCESINTERFERENCE FROM THE SAMPLE MATRIX SURROGATE SPIKE

RESULTSRESULT ARE TYPICALLY REPORTED IN TERMSTERM OF PERCENT RECOVERY WHICH IS

CALCULATED BY DIVIDING THE AMOUNT OF SURROGATE DETECTED IN THE SAMPLE BY
THE KNOWN AMOUNT OF SURROGATE ADDED TO THE SAMPLE

FOR THE MAY 1999 GROUNDWATER DATA SURROGATE RECOVERIESRECOVERIE WERE COMPARED
TO THE LABORATORYGENERATED LIMITSLIMIT OF ACCEPTANCE THE SURROGATE RECOVERIESRECOVERIE
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WERE WITHIN ACCEPTABLE LIMITSLIMIT INDICATING THAT SAMPLE RESULTSRESULT WERE SUBJECT

TO MINIMAL INTERFERENCESINTERFERENCE FROM THE SAMPLE MATRIX

DUPLICATE SAMPLESSAMPLE

DUPLICATE SAMPLE IS SECOND ALIQUOT OF SAMPLE THAT IS TREATED THE SAME

AS THE PRIMARY SAMPLE DUPLICATE SAMPLE ANALYSISANALYSI IS PERFORMED TO

MEASURE THE PRECISION OF THE METHOD AND POSSIBLE HETEROGENEITY OF ANALYTE

CONCENTRATIONSCONCENTRATION IN THE SAMPLE MATRIX DUPLICATE FIELD SAMPLESSAMPLE ARE COLLECTED

TO MEASURE MATRIX HETEROGENEITY

LABORATORY DUPLICATE ANALYSESANALYSE FOR THE PROJECT SAMPLESSAMPLE CONSISTED OF MATRIX

SPIKE DUPLICATE ANALYSES THE LABORATORY CALCULATED THE RELATIVE PERCENT

DIFFERENCE RPD BETWEEN THE TWO DETECTED VALUESVALUE AS APPLICABLE THE

CALCULATED RPDSRPD WERE COMPARED TO METHODPRESCRIBED OR LABORATORY

GENERATED ACCEPTABLE LIMITS ONE FIELD DUPLICATE SAMPLE ALSO WAS COLLECTED

AND SUBMITTED FOR ANALYSIS

THE DUPLICATE SAMPLE RPDSRPD WERE WITHIN ACCEPTABLE LIMITS THE LABORATORY

RPDSRPD AND FIELD DUPLICATE SAMPLE RESULTSRESULT INDICATE ACCEPTABLE ANALYTICAL

ACCURACY AND MINIMAL MATRIX HETEROGENEITY

OVERALL ASSESSMENT

NONE OF THE SEATTLE ANGSANG PHASE II RI
ANALYTICAL DATA FOR SAMPLESSAMPLE COLLECTED

IN MAY 1999 WERE REJECTED THE DATA SET IS 100 PERCENT COMPLETE AND MEETSMEET
THE PROJECT GOAL FOR COMPLETENESS UNQUALIFIED DATA CAN BE USED FOR

DECISIONMAKING PURPOSES QUALIFIED DATA ALSO CAN BE USED FOR DECISION

MAKING PURPOSESPURPOSE HOWEVER THE LIMITATIONSLIMITATION IDENTIFIED BY THE
QUALIFIERSQUALIFIER

SHOULD BE CONSIDERED WHEN USING THE DATA THE QUALITY OF THE MAY 1999

GROUNDWATER ANALYTICAL DATA IS ACCEPTABLE FOR THE PREPARATION OF

TECHNICALLY DEFENSIBLE DOCUMENTS
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SAMPLE NUMBER DEPTH TIME CONTAINER TYPE

IIIIIIIIITIIIIIIIII57K55J7 V4 51V5VFIQW IV

III4FFRN7

RELINQUISHED BY SIGNATURE DATETIMEELINQUISHWBY SIGNATURE

RECEIVED BY SICIUATURE DATETIME
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SAMPLE RCIPTTOTAL NUMBER OF CONTAINERSCONTAINERCHAIN OF CUSTODY SEALSSEAL YINNASEALSSEAL INTACT YINNARECEIVED GOOD CONDCOLD

LABORATORY NOTESNOTE

AT 47

OTEG DISPOSAL 200 EACH RETURN OPCCUP NOTESNOTE



TRANSGLOBAL ENVIRONMENTAL GEOSCENCESGEOSCENCE

LABORATORY NOTESNOTE

EG CHAINOFCUSTODY RECORD

4LIENTADDRESSADDRES 9 1JA

PHONE 475 5 FAX
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